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THE WEEK IN IRON CIRCLES. 











The inquiry for nearly every kind of iron has be- 
come quite large, and additional strength can safely be 
said to have been added to the already strong market. Our Detroit 
correspondents, Messrs. Wm. F. Jarvis & Co., say that Lake Superior 
charcoal has been sought for in small lots of one and two hundred 
tons, but no large orders are visible. These smaller lots have brought 
full market figures in every case. Some furnaces have absolutely 
withdrawn from the market, being unable to furnish for immediate 
orders, and thinking the demand warrants them in declining to make 
quotations for delivery during any, portion of the next year. The 
excessive demand for grey forgeiron has raised the price of this grade 
up out of proportion with better foundry grades, and nearly as much 
is obtained for it as for straight foundry No. 2 (Northern grading) in 
some cases. Bessemer is very strong, and judging by the demand in 
the West and South during the past week for steel rails, will go con- 
siderably higher. Quite a demand has existed for Ohio softeners at 
full rates. Old rails and old wheels are hard to obtain at quoted 
figures. A strong, even demand continues at Cincinnati for all iron 
products. Unquestionably the demand is in excess of the produc- 
tion for the time being. How far purchases are made beyond actual 
requirements because of an advancing tendency of the market is a 
question that is impossible to accurately decide. Some veteran ob- 
servers think that foundriesand mills are over-buying for this reason, 
and there will be a decided slacking of demand later. On the other 
hand traveling men, who are visiting consumers constantly, state that 
the orders placed for crude iron are hardly more than keeping pace 
with the increased demand for finished products. Grey forge sold at 
the close of the week at $14.50 cash, Cincinnati. Foundry grades 
have not moved up quite in proportion, but will average 25 cents 
higher than a week ago. The greatly improved railroad situation, 
and the increased call for steel rails and rolling stock, make a strong 
foundation for the market. No large sales are reported in Chicago, 
but every day sees a liberal batch of small orders booked. There is 
more or less talk about scarcity of iron, but no buyer yet has failed to 
supply his wants at the current market rates. Prices continue to 
advance slowly, and concessions that were common a few weeks ago, 
are not thought of longer. Chicago being the battle-ground for so 
many competing districts, local buyers have come to regard as rights 
certain concessions in terms and privileges that are counted as excep- 
tions in other markets. A time like this gives the furnaces an oppor- 
tunity to trade more on their own terms. It is thought by well 
posted authorities that Lake Superior charcoal iron must soon see 
$20 at Chicago. As predicted last week there is greater activity 
in the Buffalo iron market. Several local sales have been made dur- 
ing the past few days and inquiries are very numerous. Most of the 
furnaces have large amounts of iron on their books for future deliv- 
eries, and are not disposed to sell on the present market for deliveries 
beyond January rst. Mill irons are very scarce. A general advance 
on all grades will probably occur early next week. The encourag- 
ing features that have been noted for several weeks past are still 
prominent in Louisville, and prices have been moved up on all 


General Features. 





grades, and it is difficult to get a supply of Southern irons to meet 
the requirements of trade. The tone ofthe market at St. Louis is firm 
with a fair amount of business. An inquiry for white and mottled 
irons has shown that there is no stock of either grade in the South. 
Some of the furnaces who have nothing to sell have advanced quota- 
tions much above the market, while others who have special lots to 
dispose of are accepting the lowest figures. The market at Pitts- 
burgh continues strong, with an upward tendency. A further ad- . 
vance of twenty-five cents per ton was established last week, consid- 
erable mill iron having been placed at $16.25, and some parties are 
now holding for $16.50. Bessemer iron is especially scarce and 
strong. Messrs. S. W. Royse & Co., our Manchester (Eng.) corre- 
spondents, report that a strong demand for iron continues both for 
present and forward delivery, but consumers, whilst willing to pay a 
small advance, hesitate before yielding to the prices asked. This 
hesitation may cause them to pay still higher rates. 

Anybody who has any kind of good ore for sale may 
dispose of it quickly at this time, and at an advance of 
of from 25 cents to half a dollar over the prices that governed the 
market during the selling season. Strange as it may seem, the ex- 
traordinarily large production of '89, although exceeding that of ’88 
by twenty-five per cent., has failed to satisfy the demand, and the ex- 
planation is found in the anticipation, by furnace-men, of increased 
prices in 1890, so that the larger and wealthier concerns are, and for 
some time have been loading up with ore to protect themselves. Several 
large ore dealers have been approached for quotations for go ore, but 
it has been deemed inadvisable to anticipate the reason at such an 
early day, and nothing will be done in this direction until the close 
of navigation, when the mines will be in a condition to enable an 
approximate estimate to be made of next year’s output. The season, 
thus far, has been very satisfactory in every sense, and while prices 
have not been high, they have yielded a fair profit. Freights are 
somewhat stronger, Escanaba charters commanding $1.10, Marquette 
$1.30, and Ashland about $1.40. Coke is sold at $1.50 at the ovens, 
an advance of another twenty-five cents being looked for on Novem- 
ber I. 


Iron Ore. 


There is not a furnace in the Central West that is in 

condition to produce iron, but is in blast, working day 
and night in a vain effort to keep pace with the enormous demand. 
It is next to impossible to quote correct prices, from the fact that the 
great consumption of the pig material gives to the furnace-man the 
opportunity to make his own price, differing in each case with the 
necessities of the consumer, and the pressure of hiswants. Bessemer 
iron was sold at $19.50, cash at the furnace, during the beginning of 
the week, and the chances are that it will reach $20 before the week 
is out. Foundry iron, as well as all grades of mill material, are in 
in active demand at advanced prices, and no one seems to know 
exactly how much to ask. Conservative furnace-men content them- 
selves with disposing rapidly of their stocks as fast as manufactured, 
declining to contract for long delivery whenever possible, and asking 
a large bonus when entered into. How long this unexpected demand 
will continue, or what has brought about such an improvement, is 
difficult to explain ; but the fact remains that iron is high, and the 
prospects favor still further advances. 
There is a strange disparity in the prices obtained for 
bar iron, for while one firm claims to have bought at 
$1.65, another has sold at $1.75, and the price is whatever can be got, 
a free-for-all. The demand is good in all the lines, sheets being very 
high, and combination makes selling fully up to the fixed price. 
Old American ralls, although quoted at $27@$28 in 
Pittsburgh, are offered at $26.25 in this market and at 
that figure are selling freely. There is quite a buying movement in 
choice railway scrap. Wheels are rather quiet, and axles sell up to $28. 
Wholesalers report a very good beginning in their Fall 
trade, no one specialty, however, predominating. Cut 
nails are on the advance, and within the next thirty days are ex 
pected to go up fifteen per cent. 


Pig Iron. 


Merchant Iron. 


Scrap Iron. 


Hardware. 
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CLEVELAND VS. THE CLYDE. 

It is an extremely interesting and practical report which Mr. 
Frederick D. Wheeler, of Bay City, Mich., submits, as the shipbuild- 
ing expert in the Scripps League expedition to Paris. It will sur- 
prise not a few to learn that the steel vessels built on the Clyde for 
salt-water service are not of so strong build as those built in Cleve- 
land ship-yards for service on the lakes; yet such is the fact. Mr. 
Wheeler compares the Harlem, built for lake service, with an Ar 
(Lloyds) vessel built in Scotland, and from his figures we evolve the 


following table: 
American Vessel. Scotch Vessel. 


EE GUCE GBB n css cess ceispersvesssspevevecsoseau cases 300 feet. 290 feet 
BE isis pu snspadesnupedes nteksenkvssvswssdel past fe siussonve rt ihe a5. 
TIBI cncisecsecvecicceccessevosssevcssseusesisosnvscsecnenes a oo |“ 
MN REIN oo oy co caveeenschsdixicheccusurscvenipsssesscs 4%4x3% 4x3 
I WIE soar 05 ccd be ees doksp Una caeeannssaaeSevecs greece 3144x3% 3x3 
PE Sg cr dun Vexcbahias cacoshesecascrs vgsencssavecoes 260 ft 220 ft 
Average thickness of steel plates.................. 5g in. % in. 
Pr oads cecenecos sen vithessddesstvksvewaccasecssess. 5 3 
IE es ciidesoednes ads coven veady ptcndsecsconssupnstassonss 1,450 tons. 1,200 tons. 
MIE G SEAR coc cscnescesscepbicsteccues vaestsuenccen’s $275 000 $150,000 


Equally interesting is Mr. Wheeler’s contrast between the wages 
of ship-builders on the lakes and on the Clyde. He groups them as 


follows : 

On the Clyde. American Yards. 
DOMME ER OROR soc ccccteky von see.ch ena seg ete sccsawsea 9% 10 
ee Ua issue nt; 0n<tienidececnstenner feweonsees 15 4c. 30c. per hour. 
Sie sinics cnsichetnatidsviveasdutwinkskoceres<s 14c. a. 
Miveters; 56 10 1, (Per 800) «2.2.0 6cc5. cde cisesceees 20¢. 300¢. 
PENNE Sos cgsecesciscsievsristsseseis caieldasessgenelinndiies $1.62 $2.00 per day. 
IIE I vos ra vai ony escscoatesstcanenescaeests 87c. 1.50 is 
il oso uw sna eats bdnansook pakews $2.50 3.25 . 
PULMAOS-MNOT © MOI OTO S550 05 <5. 5. 60s eccsce ns. e5e $1.00 1.50 es 
IE TIE ogee sca eccasesoy ts cocevadasdciseoncsoos 87c. 1.50 cy 
RI ass ore soars oases Sons cst ee dennis $1.75 2.50 


To offset the apparent advantage of low wages, American ship- 
builders have, Mr. Wheeler asserts, vastly superior machinery; so 
that the number of employed to do any part of the work is much less 
in this country than abroad. 

On the other hand, the Clyde get their steel much more cheaply 
than do the American builders, in proof of which Mr. Wheeler 
submits the following table: 


America. Great Britain. 

Per 100. Per 100. 
BEE SOOT, oo cccaws Cli irencadess wats coaeeenestalassaeaes $°.90 $1.65 
RO CO cern news ss esnapesasees senenecee 2.30 1.90 
Ng Financ sn coven vggiavidareassiagereesescssataros® 2.10 1.90 


Add 12 per cent. to get the cost of steel. 


As tothe social condition of the ship-carpenters here and abroad, 
Mr. Wheeler says: ‘‘ They (the foreign employes) live shabbily, and 
in many cases they are satisfied to call a loaf of bread and a glass of 
red wood wine a meal. In America, our ship workers live in their 
own homes, and their tables have an abundance for a good meal. 
They not only enjoy the comforts of life, but many of them enjoy its 
luxuries also.”’ 

Mr. Wheeler's conclusions as to the future of the American ship- 
building industry are valuable as coming froma man of wide observa- 
tion and experience, and with this portion of his report we close this 
article. Hesays: ‘‘ My general.conclusion from what I saw abroad 
was, that while the foreign ship-building industry, such as that of 
the Clyde, was far more extensive than ours, yet that it would have to 
give way eventually to American manufactures of this class. They 
cannot compete much longer with our American machinery and 
American methods; and I predict that within 15 years America will 
have a good share of the ship-building now done on the Clyde, and 
with that start it will not be long before America will build her own 
ships.”’ 





FUEL GAS FOR MANUFACTURING PURPOSES. 

Whatever the advances made, within the past five years, in the 
production of cheap fuel gas,—and they have been highly creditable 
—perfection has by no means been reached, nor is the displacement 
of coal, apparently, a thing of the very near future. Few manufact- 
urers, in their desire for the advent of the new fuel, have appreciated 
the fact that fuel gas at the seemingly low figure of, say, fifteen cents 
per thousand, really falls short—considerations of convenience and 
cleanliness aside—of proving a competitor of coal at $2.50 per ton. 
Profesor S. A. Ford, of the Edgar Thomson Steel Works, Pittsburg, 
in a recent report, figures out the heating power of 1,000 feet of natu- 
ral gas, making due allowance for the advantages of application, as 
compared with coal, is equal to 81.61 pounds of bituminous coal; or, 
in other words, it takes 24,500 cubic feet of natural gas to equal one 
ton of 2,000 pounds of good coal; or, speaking in round numbers, 





25,000 feet of gas is equivalent to one ton of coal; or, if we reckon 
2,240 pounds to a ton, it takes 27,440 cubic feet of natural gas to 
equal one ton of coal. 

If this be correct, then, as clearly shown by Mr. W. S. Collins, 
in the Bulletin of the American Iron and Steel Association, 25,000 
cubic feet of fuel gas, at fifteen cents per thousand, would be equiva- 
lent to one ton of coal at $3.75, which would not be economy at all in 
this region. In order to be of any economic value in districts like 
this, where the best of coal is so cheaply supplied, fuel gas must be 
furnished at a figure below ten cents per thousand feet. The nearest 
approach to this, to our knowledge, is petroleum fuel gas, which, at 
four cents per gallon for the crude distillate, can, it is claimed, be 
supplied at eight cents per thousand feet in the gaseous form. At 
this figure, 25,000 feet of gas would be equivalent to coal at $2.00 per 
ton—which is something more like it. 





FROM THE NEW YORK METAL EXCHANGE, 
The following letter needs no introduction and very little com- 
ment: 
TO THE EDITOR OF THE IRON TRADE REVIEW : 

Will you permit me to say, with all due respect, that your editorial on pig 
iron speculation is unworthy alike of the ability manifested in your paper and 
of the enterprising section for which it is published. We make no bones of 
the fact that the chief object of the Metal Exchange, as of all exchanges, is to 
systematize and, so far as possible, to foster speculation, and we recognize 
this fact with the firm conviction that such speculation as takes place on 
exchanges is an important part of the machinery of modern trade, facilitating 
the cheap and quick transfer of goods or securities, reducing the violence and 
extent of fluctuations in price and diminishing the risk of such fluctuations 
as do occur. The data on which this opinion is based have been so often set 
forth that it would be tedious to reiterate them, the more so as they are illus- 
trated in the history of every commodity which has been successfully placed 
upon an exchange. You not only ignore all this, but apparently assume that 
exchanges create speculation as well as stimulate it. Does your memory not 
go so far back as 1879-80, when there were no exchanges on which iron could 
be dealt in? You have deprecated the possibility of a “ boom” setting in now. 
Do you think there is any power, even in downright socialism, that can pre- 
vent it, with or without the system of an exchange, if the favorable conditions 
continue to develop themselves? When you have answered that I would like 
your opinion as to whether the speculation incident to such a boom had not 
better be conducted under known rules, hedged around by such safeguards as 
the proper deposit of margins, and so broadened that the bringing quickly 
together men with diverse views as to the probable future of prices, will 
diminish the suddenness and extremes to which prices will run, either up or 
down. Yours truly, E. L. SHRIVER, 

NEw YORK, Oct. 5, 1889. Secretary New York Metal Exchange. 

Mr. Shriver very cleverly presents the best side of what may, 
perhaps, be denominated a necessary evil. To take issue with him 
on the merits of speculation fey se would be a useless and tiresome 
task. Concerning the wisdom of dragging a standard commodity, 
like iron, into the maelstrom of Wall street, there ischance for a wide 
divergence of opinion. A very considerable portion, we may say, 
the great conservative portion of iron manufacturers think it is all 
wrong. ‘The paid secretary of the New York Metal Exchange thinks 
it is allright. He certainly has a right to his opinion. 





AURORA, ILL., GETS THE STOVE WORKS. 

All surmises as to the intentions of Messrs. Rathbone, Sard & 
Company, in the matter of the removal Of their Albany plant to some 
Western point have been set at rest by the announcement that they 
have decided upon Aurora, Ill., as the location of their new works. 
Aurora is only 38 miles from Chicago, and the enterprising citizens 
have donated fifteen acres of land, and $60,000 cash—certainly a suffi- 
cient inducement all around to settle the matter beyond a peradvent- 
ure. While this is spoken of as a removal, it practically amounts to 
the establishment of a new plant in the West, the Albany concern 
still continuing in operation, and the transfer of business only taking 
place as the wisdom of the movement is actually demonstrated. It 
is not expected that the Albany operatives will be taken along, nor 
do we understand that the heads of the concern will change their 
residence. However, they are extremely wide-awake and active 
business men, and the impress of their indomitable energy will no 
doubt be equally felt at Aurora and Albany. Cleveland, along with 
several other expectant cities, will hear this announcement with re- 
gret, but now that the decision is made, will wish Messrs. Rathbone, 
Sard & Company all success in their new venture. 





WE understand that work is progressing on the three-mile rail- 
way necessary to connect the Cuban iron mines of Messrs. George H. 
and S. P. Ely with the sea, and that shipments are expected to begin 
next year. Successive assays of the ore show metallic iron from 
68 to 69 per cent. and phosphorus .o30. 





— zw rrristF Fe wwe F FF Hy EN 


~~ en Ve Fw 


we Ww 


—ws 


wy 


wwe Sa ere SUC os OP 


- 


a 





Tue Iron TRApDpe Review. 3 








THE HARDENING AND TEMPERING OF STEEL. 





On Friday, September 13, Professor Roberts-Austen, of the Royal Mint, 
lectured at St. George’s Hall, Newcastle-on-Tyne, Eng., on the “ Hardening 
and Tempering of Steel.” From our English exchanges we obtain the follow- 
ing interesting abstract: 

After a tribute tothe memory of the late Dr. Percy, who had almost 
created an English literature of metallurgy, and a reference to the national 
value of Lord Armstrong’s efforts in developing the use of steel, Professor 
Roberts-Austen proceeded to give a brief history of our knowledge of the art 
of hardening and tempering steel. Hardening is the result of rapidly cooling 
a highly heated mass of steel. “ Tempering,” or softening, consists in reheat- 
ing this hardened steel toa temperature far short of that to which it was 
raised before hardening. He demonstrated these facts by hardening and tem- 
pering three sword blades of the same steel, and of excellent quality, showing 
how greatly the efficiency of the weapons depended on the treatment they 
received. A sword blade which was over-hard, snapped under gentle pressure 
into many fragments, while one which was over-tempered could readily be 
bent by the hands and remained crooked. Professor Austen stated that such facts 
are of vital importance to the nation, Mr. Ruskin even having said that iron- 
working is the only art “of any consequence which we have at present in 
England,” and that on armor plates “ our courage and endurance are written 
forever with aniron pen oniron parchment.” Notwithstanding the great import- 
ance of the art of hardening and tempering, the theory of the process is still 
far from clear, and such knowledge as we possess has been but slowly 
gathered. It was shown that in early times great pains were taken to secure 
what was believed to be a suitable solution for quenching the hot steel so as 
abstract its heat. Othello’s sword, Shakespeare said, had the “ice brooks 
temper,” but cold water was far too simple a material for many a 16th century 
artificer to employ, as is shown by the quaint receipts for hardening steel 
which have been handed down to us; the operator being directed in a manual, 
published in 1531, to “take snayles and boil them with rain water, taken in the 
two first months of harvest,” in which solution, if hot steel were plunged it 
would be very hard, the craftsman being prettily told, so late as 1809, that he 
might “take the root of blue lilies, infuse it in wine, and quench the steel in 
it, and the steel will be very hard.” The belief in such quaint “nostrums” 
survived into the present century, and it was pointed out that the early workers 
were right in attaching great importance to the nature of the fluid in which 
the steel was quenched, though their theories were wrong, the degree of 
rapidity with which heatis abstracted from the cooling steel being as import- 
ant at the present day as it ever was. 

Professor Austen then traced the history of the theories relative to the 
internal constitution of steel, pointing out that the work of Bergmann, of 
Upsala, showed, in 1871, that steel only differs from iron by containing two- 
tenths to one and one-half per cent. of carbon. The curious relation between 
the belief in the existence of Phlogiston, and the fight made by the Phlogistic 
scuool with that of Lavosier over the constitution of steel, was dealt with at 
some length, and it was pointed out that the work of Bergmann, though him- 
self a believer in Phlogiston, had entirely changed the situation by showing 
that carbon was the steel-giving element. Clouet did much to prove (1798) 
that carbon in its diamond form could combine with iron and convert it into 
steel, a fact which had been confirmed by a working cutler, Mr. H. Pepys, in 
1818, and finally by Professor Austen himself, who, for the purpose of the lect- 
ure, had heated diamond and carbon together 7” vacuo, because in all previous 
experiments a doubt as to the action of the gases contained in the iron had 
existed. Professor Austen then proceeded to consider the mode of existence 
of the carbon in the steel. He showed at great length that although carbon in 
any of its forms, graphite, soot or diamond, could enter into intimate associa- 
tion with iron, the relations of carbon andiron were really very complex. The 
researches of Karsten, Berthier, and, finally, of Sir F. Abel, had shown that in 
soft steel the carbon exists in the form of a true compound or “ carbide” with 
iron, while in steel which has been hardened by rapid cooling the carbon is 
“ dissolved ” and not truly combined, in “tempering” or softening steel an- 
other change in the relations of the carbon and iron being effected, the degree 
of hardness of the steel depending mainly on the relation subsisting between 
the carbon and the iron, although the state of the carbon did not explain all 
the facts of hardening and tempering. 

The next portion of the subject was one of great difficulty. Professor 
Austen gave full reasons for the belief that iron itself can exist in more than 
one state. For instance, carbon may be equally pure carbon either in the dia- 
mond or sooty form; sulphur is equally a pure sulphur either in a form which 
is soft and pliable at ordinary temperatures, or in the hard, yellow form with 
which we are all familiar with it; the soft passing instantaneously into the 
hard varieties with evolutions of heat. In the same way there is strong reason 
to believe that at a red heat the molecules of iron are really hard. If pure iron 
be cooled, either quickly or slowly, it passes into the soft modification, but, if 
carbon be present and the metal quickly cooled, it has no time to pass to the 
soft modification, the presence of the carbon hinders its passage, and hard 
steel is the result. Bearing in mind that evolution or absorption of 
heat is the surest indication of molecular change in the element, Pro- 
fessor Austen gave experimental evidence of the evidence of the ex- 
istence of molecular change in iron. Ohe experiment which he did was very 
curious. A red-hot bar was taken from the furnace, gripped only at one end, 
while a weight was attached to the other. The bar did not bend when 
being in its hottest state ; it might have been expected to be soft, but it fell 
six inches as soon as the point of molecular weakness came, the iron being 
comparatively cold. Professor Austen showed how important the action ol! 
small quanties of matter on masses of metal really is, pointing out that this 
appeared to be a broad principle of nature, one recognized by the alchemists, 
and still employed by metallurgists, who marvel daily at the extraordinary 
effect which would be produced on iron by quite small doses of sulphur, phos- 





porus, chromium or aluminum. Professor Austen said he was not afraid of 
the taunt of Francis Bacon that “sottishly do the chymics appropriate 
the fancies of poets in the transformation of bodies to the experi- 
ments of their furnaces,” for, although metals could not be transmuted, they 
could be transformed by very slight influences, so as to behave, from the point 
of view of special work demanded from them, either beneficially, or prejudici- 
ally. He concluded by pointing to the importance of hardening and temper- 
ing in relation to all kinds of steel. In the early days when steel was substi- 
tuted for iron, it was viewed with suspicion, mainly because the fact that iron 
could exist in two distinct molecular states was ignored. He showed that the 
material of which the Forth Bridge is made owes its substantiality to the fact, 
while being very strong, it is very soft and ductile and will not harden ener- 
getically. 

The enormous importance of the substitution of steel for iron was shown 
by figures supplied by Mr. Webb, of Crewe, who stated that on the entire sys- 
tem of the London & Northwestern Railway 18 tons of steel disappeared daily 
by oxidation and wear. The importance of oil hardening in relation to gun 
steel was shown by the fact that at the St. Chamond works on the Loire they 
had a tank containing 44,000 gallons of oil, into which the hot gun steel was 
plunged. With regard to highly carbonized steels,it was shown that a properly 
tempered die would strike 40,000 coins, while one which had been over-hard- 
ened would probably fracture with the first coin it attempted to strike. In 
conclusion Professor Austen said it was strange that so few researches had been 
devoted to the relations of carbon and iron, and so many to organic chemistry. 
This arose, he thought, from the belief of chemists and physicists that opera- 
tions which involved the use of high temperatures were necessarily inaccurate. 
It could not be that the chemists feared, to quote Macaulay, that “science 
would be degraded by being applied to any purpose of vulgar utility,” for he 
trusted that he had shown that “the empire over matter,” which is the object 


of all research, could be as surely gained in the field of metallurgy as in any 
other. 





Pitting of Iron. 

Many persons have expended much time and experiments in trying to 
account for the destruction of iron by pitting. As yet we have never seen any 
solution of the cause. Our view is that this trouble is caused by the dissolving 
out, or the exposure of certain impurities in the sheet, which have worked in 
during the process of rolling the sheets—be the same slag, cinder, silica, or 
what not. Pitting is supposed to be confined to boiler iron or steel exposed to 
steam pressure, but observation will show that this is a mistake. Anyone who 
has put away stove-pipe or a stove with a sheet iron jacket, has found, in a dry 
place like a garret, for example, or can find, that the pipe has “rotted” or 
pitted in spots, exactly as boiler flues do. In the case of boiler the results are 
more rapid than in the stove, because heat, pressure and moisture aid in the 
destruction. Our view of this matter, that the pitting is inseparable from the 
metal, and not due to boilers and boiler pressure only, is corroborated by the 
fact that even polished metal, steel or iron, is subject to the same trouble. 
Razors or knives of all kinds have pin-spots of rust upon them, which extend 
some distance below the surface when they are laid away and out of use. It is 
possible to arrest this pitting, when taken in time, by clearing out all the rust, 
dirt, or whatever it may be, stopping the pits with graphite—that is, blacklead 

or hydraulic cement, made thin and laid on with a stiff brush. We do not 
think it is possible to prevent pitting from taking place in iron surfaces.—_{The 
Engineer. 





Gas Coal Along the Clinch Valley, Va. 

The results of experiments made with samples of gas coal recently sent to 
New York, taken from veins tributary to the Clinch Valley division of the 
Norfolk & Western railroad, in Southwestern Virginia, establishes the 
fact that they will command a share of the patronage now enjoyed by the 
Pennsylvania, Westmoreland and Youghiogheny coals in all the Eastern mar- 
kets. They are equal in value to the best coals from the districts named, and 
and are thought by experts to be superior to the gas coals mined on the Chesa- 
peake & Ohio and Baltimore & Ohio roads. The veins are from five to six 
feet thick and veryeasily mined. The owners of these properties are prepared 
to make leases for coal operations on reasonable royalty. The greater portion 
of the gas coal field is controlled by the Tazewell Coal & Iron Co., with 
headquarters at Tazewell Courthouse, Va., and T. P. Trigg and associates, 
Abingdon, Va. The demand for this class of coal is increasing yearly, and it 
is expected that the shipments to eastern cities from the line of the Clinch 
Valley division during the year will be very large.—[Roanoke (Va.) Times, Sep- 
tember 24. 


Death of Capt. W. R. Jones. 

Capt. W. R. Jones, general manager of the Edgar Thomson Steel Works, 
died in Pittsburgh, Saturday night, September 28, at the Homceopathic Hos- 
pital of injuries received in the recent terrible accident at that plant. His 
death was a surprise, as he was believed to be in no immediate danger. Capt. 
Jones had a world-wide reputation in iron and steel circles, and was universally 
esteemed by all who knew him. His salary and share of the profits from the 
production of the extensive plant exceeded, it is said, $50,000a year. The 
deceased was 50 years of age, and leaves a wife and family. 








GRAND Rapips and Holland (Mich.) business men are proposing to run a 
canal from the former city to Holland and Lake Michigan at a probable cost 
of $2,000,000. The Holland route is the shortest and easiest for Grand Rapids 
to connect with Lake Michigan. A committee composed of members of the 
Board of Trade and other citizens of Grand Rapids and Holland will investi- 
gate the route. 


AN electro fire engine is a new invention. It can be started at full speed 
and is much lighter than the steam fire engine, 
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WELDING BY ELECTRICITY. 

The subject of welding by electricity has for some time past engaged the 
attention of American electricians, with varying but generally satisfactory re- 
sults. Now the subject is being taken up in Great Britain, as we see by our 
foreigh exchanges. 

At the recent meeting of the British Iron andZSteel Institute, Mr. W. C. 
Fish, of Boston, Mass., read a paper on “The Thornson Electric Welding 
Process,” from which we take the following: The requisites of an electric 
welding plant, generally speaking, are: 

1. Apparatus for the production of a suitable current, with means for 
quickly and exactly regulating the current. The current for welding may be 
either continuous or alternating in direction. The employment of the alter- 
nating current offers certain electrical advantages in the production of a suffi- 
cient current strength and in the transmission of energy to a distance from 
the source of supply, and is that usually employed. 

2. Clamps which shall hold the pieces to be welded in correct relative 
position, and which shall be relatively movable in sucha manner that the 
pieces may be forced together when heated. 

3. A method for permitting the welding current to enter the pieces with- 
out loss of energy. This is usually accomplished by causing the movable 
clamps which hold the pieces to become a portion of the circuit, and, from their 
ample contact, both with the pieces and the remainder of the circuit, to offer 
no appreciable resistance to the current flow. 

4. Amanner of obtaining a suitable pressure which shall force the pieces 
together during the operation of welding. 

The last three considerations relate chiefly to simple mechanical details, 
and are easily obtained. With our present knowledge relating to the transfer 
of heat energy into electric energy, a welding current, that is, one of great 
volume, is best produced by the three following methods: 

1. The employment of secondary or storage batteries. This method is 
scarcely comparable with the two which follow, though it might be used 
to advantage in certain special cases and particularly where the existing steam 
plant is of insufficient power. In this case energy could be stored in the 
batteries and drawn upon when sufficient is accumulated. 

2. A dynamo of extremely low armature resistance furnishes current 
directly to the weld. The weld, however, must be near to the dynamo, else, 
unless cumbersome and expensive leads be employed, the loss of energy in 
the conduction of the current would be excessive. In practice, the clamps 
carrying the pieces to be welded are placed directly above the dynamo ona 
suitable table. This system is simple and economical, but necessitates the 
carrying of the “ work” to the dynamo. 

3. The employment of an alternating current dynamo and a transformer. 
The function of the transformer is to transform, through the medium of a 
magnetic circuit, the comparatively high electric pressure and small current 
produced by the dynamo into a current of comparatively great volume but of 
low pressure, which current shall be applied to the weld. Since, by this sys- 
tem, we can carry the small current produced by the dynamo to any desired 
spot with little loss of energy, and through conductors of small cross-sec- 
tional area, and there obtain a current of the desired magnitude, this method 
is the most flexible and useful of the three 

Placing our dynamo near any suitable source of mechanical energy, the 
welding may be done at a distance of a mile or more, if need be. The circuit 
of the transformer in which the heavy welding current is produced, usually 
consists of a single turn of heavy copper bar, terminating in the movable 
clamps which carry the pieces to be welded. As we have already seen, the 
electric weld is generally made by the passage of a suitable current through 
the pieces to be welded, and the consequent production of heat at their point 
of abutment, combined with the application of pressure, forcing the pieces 
together. The different fluxes employed in the electric process are similar to 
those used in the ordinary methods of welding and brazing. The pieces in 
some cases are slightly rounded at the ends before ‘welding, both to increase 
the localization of heat, and to ensure the thorough fluxing of the metal, and 
the expulsion from the weld, upon the application of pressure, of whatever 
combinations of the flux and metal, and other impurities, may be present. 

In addition to the ordinary method of determining the welding heat— 
namely, the color of the metal—the operator of the welding process is also 
guided by the resistance to compression which the pieces exert when subjected 
to pressure. With a well-known grade of steel, for example, one might make 
the weld with eyes closed, relying entirely for the determination of the weld- 
ing heat upon the “ feeling” of the metal when under pressure. 

The pressure applied generally produces at the weld an enlarged cross- 
sectional area. Through different combinations of heat and pressure, this 
enlargement is somewhat under the control of the operator, and those metals, 
such as iron and steel, which are not “ hot-short,” can be reduced by hammer- 
ing while the pieces are hot. Judicious hammering at the weld, particularly 
with the harder grades of cast steel, is often advantageous on account of its 
refining tendency. The fibre of wrought iron can also be restored by hammer- 
ing, though, as a rule, the continuity of the fibre is but little impaired through 
welding. 

Some metals, such as copper and brass, weld at a temperature nearly equal 
to that of fusion, and have also a very limited range of temperature within 
which the weld can be made. In welding metals of this nature, the tension of 
aspring may be nicely adjusted to produce the necessary pressure, to give 
the desired approach of the pieces at exactly the proper temperature, and this 
done, to automatically shut off the current from the weld. 

Another advantageous result of the simultaneous application of pressure 
and heat, is the slightly greater permissible range of temperature, within 
which the weld can be made, and the consequent decrease of danger of burn- 
ing the metal. Thus the welding temperature of certain classes of steel can 
be slightly reduced below that ascribed to the given metal in the smithy, by 





the substitution of pressure for temperature. The following figures, taken at 
random, give a few results of tests made on the tensile strength cf welds: 























Breaking 
Material. oe hae Position of Fracture. 
inch. 
. 
I IIE BI ssc tigcs Faccpiaan cn chs cas dst ceuwenivcecdegniesecanueterd 53,110 1.7 inches from weld 
IG BE Sais itsd sFabeocnavgibanehe de ccaarens wins subuancatiasees $1,000 At weld 
PET COI oa sicisssiviccsrconcnpeess 59,584 At weld 
Copper (hard drawn 31,830 At weld 
Copper (hard drawn 32,480 ¥% inches from weld 
sails coda len s taxucguibesuvntwaneneahByceundsissgncecsnas¥adees Raenwamend 40,820 At weld 
IE aiacak oii tat wu ttic ovaiix aan ens inh vss caanuenieixnveisyvsusead 47,730 \% inch from weld 
Ste|l and German Silver .....0.0:c.0vsescssesesoseasess 40,410 At weld 
Cast steel and wrought iron..... 52,130 3 inches from weld in the iron 








Brass and wrought WN ee AEs a cae selec 33,550 At weld 





Generally speaking, in the welding of the ordinary commercial metals, 
after the characteristics of the metal and the knowledge of the requirements 
for its welding have been gained by experimenting, a tensile strength, at the 
weld, of 90 per cent. of the strength of the unwelded metal is obtainable. 

The time of welding varies with the conditions under which the weld is 
made. Thus, but only within limits, a comparatively large expenditure of 
electric energy for a short time is equivalent, for welding, to asmaller expendi- 
ture of energy during alonger time. The quicker a weld is made, however, 
the more economical it is, since there is less time for the loss of energy through 
the conduction and radiation of heat. Determinations of the power and time 
required for welding give somewhat empirical results, owing to the indeter- 
minable effects of conduction and radiation of heat, and other factors more or 
less changeable with different sizes and metals. For the same reasons, no 
general statement can be given of the required current density per square inch. 

From many tests upon the time and current required for welding iron of 
varying sizes, mention may be made of the following approximate figures, 
which are also closely applicable to steel: 

Amperes per square 


inch required. Time of Weld. Product. 
9,500 40 seconds 380,000 
12,000 30 wy 360,000 
15,000 20 ve 300,000 


The power required per square inch of material in the last case, for exam- 
ple, the material being round iron of one-half inch in diameter, is the product 
of 15,000 and 1.16 (the number of units of electrical pressure or volts in the 
welding circuit), giving 17,400 volt-amperes, the equivalent of 23.2 horse-power, 
Assuming the efficiency of the electrical apparatus to be 85 per cent., we obtain 
27.3 horse-power as that to be applied to the belt of the dynamo. The actual 
power required for the half-inch bar itself is, if we keep our same imagined 
efficiency of electrical apparatus, 5.36 horse-power. 

It may be of interest to mention the possibility of electric riveting, which 
has aiready been accomplished on a small scale, and is found to be a perfectly 
practical process. The cold rivet is placed in the rivet hole and electrically 
heated to the proper temperature. The heating of a half-inch rivet, of two or 
three inches in length, would occupy probably about 20 or 30 seconds. As the 
plate itself becomes somewhat heated in the immediate vicinity of the rivet 
hole, there is a partial weld made between the rivet head and the plate. 





A New Tin Enterprise in Virginia. 

Messrs. Campbell & Henley, of Irish Creek, Va., under recent date, write 
the Aul/efin of the American Iron and Steel Association, as follows: 
Your recent letter, inquiring about the reported erection of a furnace in 
Rockbridge county, Virginia, for smelting tin ore, was duly received. The 
report is correct. A small furnace, of the daily capacity of one ton of metallic 
tin, has been built and we hope to commence smelting opperations in the course 
of afew days. A mill for crushing the tin ore has also been erected, and is now 
fully equipped with the neccessary machinery for reducing the ore. The 
power will be furnished by a 20-foot over-shot water-wheel, and we will use a 
6-stamp mill, with an elevator and washer, for crushing the ore. The stack of 
the furnace is 30 feet high, is 42 inches in diameter, and is lined with fire-brick. 
The blast was made by the Buffalo Forge Fan Co., and is all under cover. 

We have plenty of good tin ore about two miles from our furnace. Thir- 
teen veins of ore have been opened on our property, which consists of about 400 
acres. Our works were all planned and built by ourselves. We will send you 
samples of the tin when smelted, which you can send to the Pittsburgh Indus- 
trial Exposition. 





A Large Cable Hoisting Machine. 

The Trenton Iron Co., of Trenton, N. J., has completed a tramway in the 
Blackington Farm quarry, of Rockland, Conn., which has one of the longest 
stretches of cable and is one of the biggest plants of its kind in this country. 
The cable is 134 inches thick, of cast steel with a steel center, and is 1,255 feet 
long. The weight of the wire on its reel was 10,000 pounds. The anchorage 
weight, at the power end, is 75 tons, while the weight of the wire, with its pul- 
leys, cars, etc., is 36 tons. The breaking strain of the wire is 110 tons. The 
cable is passed over towers 42 feet high, and the wire in the sag is 125 feet 
above the quarry floor. The hoisting apparatus consists of a traveling car, 
which goes back and forth on the wire, never leaving it, and 19 trolley blocks 
which support the wire that controls the fall block, which lowers the drag or 
bucket into the quarry. The apparatus allows the drag or bucket to be lowered 
and hoisted from any point on the quarry floor the entire length of the wire 





Companies in Japan. 
The number of companies possessed by Japan at present is 226, controlling 
a capital of $50,000,000; 114 of these companies have a limited liability. Half 
of this capital is employed in the construction of railways, steamers and other 
means of transport. One-third is embarked in industrial undertakings. Only 
eight companies possess a capital surpassing $1,000,000; of these, two are rail- 
way companies, and four are engaged in industrial enterprises, 
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AMONG THE IRON MINES. 


Lake Superior Mining Notes :— 
GOGEBIC RANGE. 

Joseph L. Colby was in the city Thursday and brought the welcome tidings 
that the Colby mine will be operated quite actively during the winter months, 
and next season it will in all probability be brought to its full capacity.—[Pick 
and Axe. 

John R. Berringer returned from Milwaukee Monday. While gone he made 
arrangements for the beginning of operations on the South Range in a few 
days. Mr. Berringer represents a company of New York capitalists who own 
thousands of acres of land along the range and is also owner of a large tract 
himself. The Rhinelander branch of the Lake Shore road passes through 
these lands and will greatly faciliate operations there. Mr. Berringer says that 
a plant of machinery will be taken there and a thorough course of exploration 
begun. There are indications of large deposits of magnetic Bessemer ore and 
some valuable discoveries may be made there in the future.—[Ironwood Times. 

MARQUETTE RANGE, 

Work is still progressing at the Merryweather mine, under the manage- 
ment of Wm. Willis, and the indications are very encouraging for the discov- 
ery of a large body of ore, which means a large mine.—[News. 

Work is progressing at a satisfactory rate at the Salisbury mine. The new 
engine house is almost completed. The new shaft, a few feet east of the 
engine house, is now down 500 feet, and from the appearance of en accumu- 
lated stock pile, in close proximity, it is evident that ore is being hoisted daily. 
—[Record. 

MENOMINEE RANGE. 

R. D. Perkins, agent of the Mastodon mine, has a promising exploration 
on the forty north, and adjoining the Mastodon mine. A line of test pits have 
shown up some pretty fair ore, and there is no reason why the ore does not 
exist in quantity at that particular spot. The ore found is similar to that 
taken from the Mastodon mine.—[Current. 

Capt. Calhoun has secured an option, from the the Caledonia folks, on the 
forty immediately south of the old mine, on section 20. The Mining News 
learned yesterday that the captain has three pits all in good, clean ore. The 
pits are sunk near the bank of the river, and opposite the point where ore was 
found during low water, early in the Summer.—{Mining News. 

The shafts at the Bohemia mine are still in the ledge which is largely iron 
ore, though as yet not clean enough to be merchantable. Depth seems to 
enrich the ore, and it is quite probable that before another week the ore 
will clean up, and enable the Bohemia to make a first-class showing. Capt. 
Row, late of the Ludington mine, Iron Mountain, has charge of the work, and 
is conducting the exploration in a very judicious and systematic manner. 
[Mining News. 

At the Chapin, the ore is still being sent to the surface at a lively rate, 
and the 50,000 tons of last month will be equaled, if not exceeded, by the out- 
put of this month. The present working force is a large one, and while the 
stoping is giving good results, much work of a preparatory nature is being 
done. That the Chapin 1s destined, should its owners see fit to test its capac- 
ity, to produce a million tons in one year can hardly be doubted. When the 
preparations now being made are completed, it will be no trouble to hoist 
100,000 tons per month through the four shafts, B, C, D and the new five-com- 
partment timber (?) shaft, and asto its being mined there need be no question. 
It may not be generally understood that there is a large lens of ore on the 
Chapin property which has never been wrought, but the future will disclose 
this fact.—[Current. 

The Hemlock River mine will soon be supplied with railroad facilities, if 
the present indications go for anything. The Hemlock is a great property, 
and the railroad companies seem to know it; one of the upper peninsula roads 
will put in the spur at once, for fear the other will get the start. Both the 
Chicago & Northwestern and the Milwaukee & Northern have their surveying 
parties running preliminary lines, and it is understood that the Hemlock 
company has made no contract with either road, but will do the business with 
the one to first commence active work. If the Chicago & Northwestern put 
in the track, and the chances are more favorable that it will, the Armenia spur 
will be started from that mine on to the Hemlock, along the trend of the east 
range, tapping the Hollister mine, besides being in readiness should other 
mines be found on the range. Should tlie road be built as intended, it would 
have a tendency to greatly stimulate exploring along the range. 
News. 

At the West Vulcan the ore has been reached at the eleventh level of the 
vertical shaft by driving about fifty feet. Enough work has not yet been done 
to determine the size of the ore body at this point, but the ore now being 
broken out is afirst-class article, and is singularly free from the lime which 
has been giving some trouble in the levels above. At the Pewabic the sinking 
of the shaft another 150 feet has been commenced. The hoisting is being done 
by one cage at present, but another cage will be put in as soon as finished. 
We hope to soon see the outlook at the Pewabic encouraging enough to war- 
rant the sinking of a second shaft. Dr. N. P. Hulst, general manager, was a 
visitor of the mine this week. Shaft No. 2 at the Walpole, which is abuut 500 
feet south of the present working shaft, is down about 85 feet. This shaft will 
probably reach the same jasper formation as that in which the operations at 
the Millie are being carried on, and it will no doubt, be very satisfactory to the 
owners if a body of ore equal in size to that of the Millie is encountered. At 
the old workings stoping is being continued, and some drifting, and the esti- 
mate of Capt. Barker as to the year’s output will be fully reached.—[Cur- 
rent. 


[Mining 


Lake Superior Shipments ot lron Ore:— 
Shipments of iron ore from the mines of Lake Superior, for the season of 








1889, up to Wednesday, October 2d, are as shown by the appended state- 
ment, condensed from the Marquette Mining Journal : , 


MARQUETTE RANGE. 
12,577 Grand Rapids.. ..........s00 
SUSE BERS GROET vesesesncrnecseie 
- 77,141 Humboldt... 


TAGE 6s ceticsissictew: vets 
Barnum ...... 
Braastad.. 


5,007 Prout........ Oreecdecencocosccesese 
ee 524 Queen........ 
. 12,553 Republic .... 



















Bristol... +. 7,836 Jaekeon.........:.. ; + 45,541 Republic Reduction Co.. 17,624 
2 eee: 29,48) Jackson, pit 7........s00-s000 15 FS0) TRAP ORI MIG oe vcitisssassseneyevess 3,004 
Buffalo, South.. 2,774 Jackson, pit 8... MP oe tS! Ae ne 18,047 
a en .-- 49,816 Jackson, South.............. 13,790 Salisbury Bessemer....... 24,697 
Champion... -0159,865 Lake Superior...........0000 BTS Cs cracsevscvcescsdccnsisees 
ere sedan ny Re Fe ae eee 27,339 South Buffalo.... 





19.955. BODOTEO \.cecccenescnnserss sents 


Cleveland, Hematite..... 46,393 Lucy 
wane <epapvednt COMED MMR UE CUR ccceibecacersave centves 55,977 Superior, Hematite....... 72,77 


Cliffs shaft........ 

















































COSTS sxsccveeevss - 14,823 Marquette Ore Co.... ee. 2. . re 34,996 
Detroit 4,995 Michigamme.... 5 FA ROA MUN osnes chcisivernsecesiercss 117 
OIE viasnes sinasssee 3,395 Milwaukee.... cevcseeee 45,049 West Republic... .ccrcccccace 1,062 
East Champion.. ee me ee $e OFFER Wr SOT C cvassicavsssvcessdevewss 14,635 
East New York... s+. 15,196 North Champion............ FLO WUE RIOD. «..cc0ccese vvsncesectes 17,800 
a aie : 893 Pitts. & L. Angeline...... TEE GOG QE Mseresscecessisiesestzse cove. SANE 
TOCA, MAG meres WR BS assis cvivwes saver csssnacsevesverns ssveassvevesevesenstaqovedevessqnssevensossesey’ 1,967,065 
MENOMINEE RANGE. 
PET OT na cscssesavensens 613 Half & Half... sssecseese 4,059 Norway........ . 61,116 
Armania.. a Re RB eee 7,362 Paint River.. 21,839 
CRIIEED deusscesdcndercevedaysoenen 385,490 Iron River.... mec ye sn 9,652 
Commonwealth... we 75,509 Ludington.... aa 83,855 Shafer...... 4,9 
Sas snvesssesveneseeh ee a ene ee 40,873 Sheridan : 
a -...109,026 Mastodon, South........... 2,094 Sturgeon River.... 4,775 
Florence ee ke TO 27 ae ec obs ven seceny concn 128,219 
Great Western..........00.000 SO ASN DERE ve san ncinivigdseensetoanes F403 WAIDDIE ..ccccccenccesscorescesse 9,616 
OP, MRCINONRIIOE TEAIIG wuss sis csdduccocenasbdecvesynbassvausoueuevenss suetiosecsandieassapetiedetea tl 1,329,684 
GOGEBIC RANGE. 
PATE voice sscntbessisuk: kelsccomede SOD FO AR. is ssscssdieveciccives SE ONG vs cs ccacinsvscickiiencaneiite 62,519 
Fo eee ee a aie: 6,740 RUDY ....ccsreseserereoes oo Je 
py ee --150,144 Montreal. .. 6,549 Section 33 south 34,391 
Brotherton ........ en 473,490 Sellwood Colby. 23,230 
CE WF ocacckccinevscssees seopseqatine 37,170 North Montreal............. 24,610 South Colby......... 42,903 
COLT, SHOE «5 ise cores cssees 35,132 North Section 33............ 14,303 South 15 Colby.. 10,221 
ET isrrecctciursessenses EO MINI car tea vi ccdevad vacaseeee A534 WURGBOl..-cccsesisvvecessnetiesss TSiQXS 
a 8,379 Pabst......... 77 5430 
39,883 Palms 9,960 __ 
Total, Gogebic Range......... pacngt Alia Medeaitenn swncestee gudie aden voneneen saiuichibeeias hata .o000e1,473,808 
VERMILION RANGE. 
Chandler Mine............... 256,930 Minnesota Iron Co........ AS39985 PAOGCCS sisi sieisiessdearaan 2,168 
CL, WTR H TUNE ivi cnc on cpacceestceecoextstovaccnsesedessncsovansesvostadesaeeion voaceonteiiiaten 690,823 
CSR RIEE TO ie snk cscae enc hated cs saseaecaencdsnd ich codeanddnssessahdcauorssentevesscteasates phssecveseaunaalll 5,361,440 





PROPOSED STEEL BRIDGE ACROSS THE ENGLISH CHANNEL. 


The most remarkable event of the week, says the London /ron & Steel 
Trades Journal of September 28, occurred in Paris, on Tuesday, at the opening 
meeting of the Iron and Steel Institute, when a paper by M. Schneider, of 
Creusot, and M. Hersent, ex-president of the French Society of Civil Engineers, 
was read, which propounded an elaborate scheme for constructing a bridge 
across the Channel, between Cape Grisnez and Folkestone. M. Schneider is 
the greatest of French iron-masters, and M. Hersent is one of the most eminent 
engineers in France. The scheme, but that it emanates from such an influen- 
tial source, would be ridiculed, but when Sir John Fowler and Mr. Baker, of 
Forth Bridge fame, are found endorsing the project of Messrs. Schneider and 
Hersent, the matter is, at least, deserving of careful consideration. For our 
own part, we doubt that there is any necessity for, or anything tangible to be 
gained by, railway communication, either over the sea or under it, with the 
Continent of Europe. The greatest benefit from a Channel bridge or Channel 
tunnel would be conferred on those who suffer from sea-sickness during the 
voyage across, which occupies about 90 minutes. For our own part we would 
rather, on a stormy night, descend into the bowels of the earth and pass under 
the waters, rather than take the elevated road proposed by Mr. Schnieder. 
The Tay bridge disaster is not yet forgotten, and of the two schemes, the tun- 
nel would inspire more public confidence than the bridge. 

The soundings taken, and examinations of the bed of the Channel, have 
convinced the promoters that there is no difficulty which cannot be overcome 
by engineering skill, and that suitable piers can be built to support the super- 
structure of the bridge from our island to the mainland of Europe. It is 
proposed to build the Channel bridge entirely of steel, and it is calculated that 
1,000,000 tons of this metal would be required. The spans are to be 500 meters 
in length, and they would be supported on columns, the foundations of which 
would be laid in water varying in depth between 7 meters and yometers. The 
authors, of the paper read before the Iron and Steel Institute, have prepared 
very elaborate plans and estimates as to the quantity of material required, its 
cost, and the time necessary to carry out the works. They calculate that the 
cost of the masonry, including foundations for the pieis, would be 380,000,000 
francs, and the steel superstructure they estimate at 860,000,000 frances, the two 
sums equaling £34,400,000. The time they allow for constructing the bridge 
is ten years. The bridge is to be elevated from 61 to 63.78 meters above high 
The Forth bridge is 54 feet above high water. Seeing that the 
scheme has the support of the most experienced engineers, whose specialty is 
the construction of bridges, we are disposed to believe that it is possible to 
construct the bridge, as suggested by Messrs. Schneider and Hersent, but we 
suppose that the ship owners of the country have to be reckoned with, and we 
imagine that they will have a very decided objection to the waterway between 
England and France being obstructed by a row of “iron posts” stretching 
right across the Channel. 


water mark, 


We are told that none of the columns will be less 
than Ioo meters apart, and that this distance will be sufficient to prevent their 
proving any obstacle to sailing vessels, and, besides this, itis urged that the 
current will be a little faster in the center of the spans and that this will pre- 
vent floating bodies from drifting against the piers. 

Sir James Kitson, in closing the discussion on the Channel bridge scheme, 
said that, as an iron manufacturer, he looked on the project with some affection. 
He said that the engineers were ready, the materials could be obtained; in 
fact, nothing was needed except the 434,000,000, which the rich nations of 
France and England could supply. We believe the money might be obtained - 
but profiting by the experience of Sir Edward Watkin and the Channel tunnel 
shareholders, those who may be disposed to find the funds will want first to 
know that the scheme has the sanction of Parliament. 
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THE KEASEY PULLEY. 





The careful study of all interested in any way in power plants is directed 
to the illustrations and description of the Keasey pulley, herewith given. 

The former manufacturers, the Keasey Pulley Co., of Mishawaka, Ind., have 
recently moved their plant to Toledo, O., and consolidated with the Great 
Western Pin Co. With the advantages of a larger plant and better machinery, 
the pulley is better than ever, and new facilities for manufacturing and ship- 
ping are obtained that were impossible before. 

The advantages of split pulleys in places where changes are necessary are 
well known and need no explanation. The superiority of a wooden face over 
iron and the saving in power transmitted, estimated at from 30 to 60 per cent., 
is also well known. The disadvantages of split wooden pulleys, heretofore, 
have been the impossibility of making them hold, and the warping of the rim, 
owing to the few points at which it was supported. The manufacturers think 
that a glance at the description of the Keasey pulley will convince the reader 
that these defects have been overcome in this pulley. 

These pulleys are made of the best material and in the most substantial 
manner. The rim is laid up in segments of best yellow poplar, nailed and 
glued, to half the width of the intended face. The spokes are driven into iron 
half-hubs and secured by bolts passing through half flanges, spokes and hub, 
compressing them tightly. The center is then laid on the half-finished rim, 
the spokes are let into it and securely fastened by wooden dowels. The laying 
up of the rim continues till the right width of face is reached, when it is sawed 





Fic. 1.—DOUBLE ARM PULLEY. 





FIG. 2.—ROPE TRANSMISSION AS APPLIED TQ DYNAMOS. 


in two on a line with the division in the hub, dowels are let into the joint, the 
two halves are again clamped on an arbor and turned perfectly true. 

The boxes are compressed against the shafts by four bolts, and in addition 
are furnished with two set-screws. The spokes, adjoining the split, are bolted 
together at the outer extremities, and the two halve are made as solid as if one 
piece. The objection that set-screws throw the pulley out of balance is over- 
come in this arrangement, as the boxes are already so tightly compressed 
against the shaft that the set-screw cannot force it out of true as in the case of 
a solid iron hub. 

The spokes are of hard wood and are set with the narrow edge toward the 
resistance, giving greater strength. They themselves furnish no resistance to 
the air. This is an important factor in the consumption of power, some plac- 
ing the power consumed, by using narrow arms, at from 30 to 50 per cent. less 
than when wide arms are used. 

The hubs are made of the best cast iron. The spokes are driven into the 
hubs and the two flanges are clamped together by bolts passing through the 
spokes. 

The makers’ new bushing, a combination of wood and paper lining, has 
met with marked success. Bushings ;{; and under are all paper. Greater 
thicknesses are made of wood and lined with paper, but in no case does the 
paper lining exceed ,°; of an inch, This, it is claimed, gives a much better grip 
on the shaft than an all wood bushing and the solidity of a wood bushing is 
retained and the better friction surface of paper comes against the shaft. 

Fur loose pulleys the manufacturers furnish sleeves of vulcanized fibre, 
two inches longer than the face of the pulley, which, aside from being lighter 
than iron, run much easier, and if allowed to become dry do not cut the shaft- 

In general, the claims made for the Keasey pulleys are a saving in power, 





saving in belts, easily fastened and will hold tight when once set up, lighter 
than iron, no wide arms to fan the air and that paper bushings are better than 
wood, The pulleys are accurately balanced and will run true. Their Cleve- 
land agents are Strong, Carlisle & Turney, 82 and 84 Water street. 





THE MANUFACTURE OF OPEN-HEARTH BRIDGE STEEL.* 





The specifications for bridge steel are usually not severe. The main diffi- 
culty is to secure a material which will roll easily, without showing signs of 
cracking on the corners of the blooms or on the flanges of the beams. 

In many mills sulphur has been deemed the most harmful constituent in 
this respect. It has been thought hazardous to roll steel containing over 0.07 
percent. of sulphur. Yet, in making steel forthe Phoenix Iron Co., I have 
produced from stock running as high as 0.13 per cent. of sulphur, a material 
which rolled very satisfactorily. It is reasonable to infer that the injurious 
effect of sulphur can be neutralized to a great extent, by proper treatment in 
the open-hearth furnace ; aud the following notes from my usual practice here 
may be of interest to those obliged to use high sulpur stock. 

The steel made at Phcenixville in the 20-ton furnaces has about the follow- 
ing composition : 

Per cent. 


0.15 to 0.20 
0.50 to 0.60 
0.11 to 0.13 
0.04 to 0.06 
0.01 to 0.02 


The best running heats were made with a small quantity of pigiron. In 
using large proportions of pig the quantity of ore is also increased. This not 
only cuts the bottom, but also lengthens the time required to bring the charge 
down. Up to 50 percent. of pig may be used, but 25 percent. is much better. 
A 40,000-!b, charge, containing 10,000 ths. of pig and 30,000 Ibs. of Bessemer 
butts or beam scrap, works very well. 

This is melted as quickly as possible. When every particle of the charge 
is thoroughly melted and the bath is hot, ore is added. If the ore is added 
before the charge is all melted, the cold ore chills the partly melted metal, 
and much time and heat are needed to make the bath perfectly fluid again. 

In a charge containing 25 per cent. of pig, 1,000 Ibs of hematite ore are 
usually required to bring the carbon to 0.16 per cent. This amountis weighed 
out, and “ feeds” of 200 Ibs. each are put in as fast as possible, the temperature 
of the bath being kept up. 

With the bath in good condition, all the ore may be put in within one 
hour. During the addition of ore there should be a lively action throughout 
the metal; and, before all the ore has been put in an energetic “ boil” should 
be visible all over the bath. The heat on the metal is now gradually increased, 
and the lively action is kept up for nearly an hour. With the decrease in 
carbon, theintensity of the action diminishes, and the slag becomes thicker 
and more viscous. At the end of one hour, after the last addition of ore, the 
bath becomes very quiet, the bubbles of gas formed are few, and break slowly 
through the slag. The metal, if exposed to view, presents a clear, silvery 
appearance. A test taken at this time usually breaks with a bright, coarsely- 
crystalline fracture, showing considerable toughness. The carbon is near the 
0.16 per cent. point. Ifit be afew hundredths higher, the slight action in the bath 
will soon bring it tothe desired point without further addition of ore. In case 
it be necessary, however, to add ore at this stage, sufficient time should be 
allowed, after the ore has entirely disappeared, for the bath to become tran- 
quil before pouring. Steel treated in the furnace in this way should remain 
perfectly quiet in the molds when poured. 

The ferro-manganese, in small pieces, is shoveled into the ladle while the 
stream is running out of the furnace. This method of adding ferro-manganese 
is most economical. The old way of throwing it into the furnace took twice 
the amount of ferro-manganese to give the same percentage of manganese in 
the finished metal. In making low steel I have noticed a loss of two-thirds of 
the manganese when added to the bath before pouring. By adding ferro-man- 
ganese in the ladle the loss is practically nothing. 

This steel seems to work better when poured cool; but a large number of 
hot heats have rolled very well. The temperature of the ingot when bloomed 
down is a good red heat, noticeably colder than is the usual practice. 

The steel is top-poured, making ingots 15 inches by 18 inches in size, and 
weighing 4,200 Ibs. each. 

The following physical tests were taken at random from a large number 
of beats. It will be noticed that the increase in the percentage of carbon is 
not always followed by an increase in tensile strength : 





PHYSICAL TESTS OF OPEN-HEARTH STEEL. 
Test pieces 8 inches long, 3-inch in diameter.) 
Tensile Reduction 


Strength. ofarea. Elongation. Carbon. 

No. Per sq. in. Per cent. Per cent. Per cent. 
57,100 65.3 25 0.15 
64,100 62.6 2634 0.18 
61,200 61 31% 0.18 
66,700 53.8 24% 0.21 
66,700 49-3 23% 0.19 
60,000 55.1 26% 0.15 
60,800 58.7 24% 0.13 
67,500 46.3 24% 0.16 
69,260 45-4 22% 0.22 
60,320 54.1 30 0.17 








American Boier Manufacturers’ Association. 

The second meeting of this association will be held in Pittsburgh, Pa., 
Tuesday, October 15, 1889. This association has for its membership the lead- 
ing manufacturers of steam-boilers of the United States, and the next meeting 
will be unprecedented in the history of the boiler business. All those in any 
way interested in the manufacture or sale of boilers of whatsoever kind, or 
those desirous of gaining information on the subject, are invited to be present. 





_ “ Paper read by Mr. N. W. Shed, before the Colorado Meeting of the American Institute ot 
Mining Engineers. 
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SELF-FEED RIPPING SAW. 





We present herewith an illustration of an improved self-feed ripping saw, 
intended to take the place of the hand-feed machine in planing mills, sash and 
door, furniture factories, etc. It has a substantial iron frame, cast in one 
piece; the arbor is large and of special steel; runs in self-oiling boxes, and 
has three bearings; the arbor is so arranged that several saws may be used at 
one time, if desired. 

The feed is strong, and is derived direct from the arbor so as to be gov- 
erned by the speed thereof at all times; the feed is a spur wheel made of steel, 
and arranged over the piece being ripped and in line with the saw. The feed- 
ing spur and frame can be raised or lowered to suit the thickness of material, 
or entirely thrown out of the way when it is desired to use the machine as an 
ordinary ripping saw. The table is hinged at one end and has eccentrics, 
easily adjusted to the desired length, at the other; the table has two friction 
rolls, one each before and after the saw. 

The improved movable fence is quickly adjusted across the table to suit 
the operator. A spring hold-dowu and shield is placed over the saw, which 
serves as a guard and prevents accidents to the operator. It is attached to 
frame carrying feed works, and is adjustable to any position. The feed is also 
provided with aclutch, convenient to the operator, and the feed may be 
stopped or started instantly. There are three changes of feed, 60, 80 and 120 
lineal feet per minute, and can be quickly changed from one feed to the other, 
Machine carries a 16-inch saw. Size of pulley on arbor is 7x6 inches, and 
should make 2800 revolutions per minute. For further particulars and price 
address the manufacturers, Indiana Machine Works, Fort Wayne, Indiana. 





VIBRATIONS IN BUILDINGS BY RUNNING MACHINERY. 





One of the most perplexing problems that confronts the engineer, is the 
vibration in buildings 
caused by running ma- 
chinery. Messrs. West- 
inghouse, Church, Kerr 
& Co., of New York, be- 
ing frequently called on 
to locate Westinghouse 
engines on the upper 
floors of buildings, have 
had a wide experience in 
this line, and have giv- 
en the subject much 
thought. In determining 
these questions they say 
the character of build- 
ing, the ground on 
which it rests, the 
weight, power and speed 
of engines are all factors 
which must be consid- 
ered, some of which are 
very indefinite, or at 
least, their effect is hard 
to predetermine, com- 
bined with which is the 
very important influ- 
ence, namely, the rela- 
tion which the speed of 
the engine bears to the 
natural time of vibra- 
tion of the floor beams. 
It is evident that if the 
slight motion which 
every engine has is ex- 
actly in time with the 
natural vibration of the 
floor beam, each pulsation of the engine will increase the scope of the vibra- 
tion of the floor, resulting in a most disastrous shaking, while if the pulsations 
of the engine are in discord with the floor, comparative quiet will exist. As 
floor beams are usually long, and their time of vibration correspondingly 
long, it is usually found that a fast running engine will give less of its vibra- 
tion to the floor beams than a slow running one. Itis also worthy of note 
that the vibrations of a fast running engine are more numerous and less 
forcible, hence easier resisted by the mass of the floor. 

An interesting example of preventing vibration by discord was shown in 
the case of a Westinghouse 10 horse-power engine which, on an upper story of 
a silverware manufactory created such a commotion as to rattle the silver- 
ware on the shelves, a hundred feet distant. A change of 25 revolutions in 
the speed, which change was in the direction of increasing of the speed, 
entirely stopped the vibrations. 

A most interesting work of this nature, also, is in the great coffee house of 
Arbuckle Bros., in Brooklyn, where two Westinghouse engines of 125 horse- 
power each, and one of 45 horse-power are located on the fifth floor. These 
engines were erectedon the heavy floor timbers, the floor boards being cut 
away and extra timbers being inserted between the joists. Across said timbers 
were placed oak stringers, which latter have been seasoning since the war in 
some unfinished vessels in the Brooklyn Navy Yard. 
were mounted with plain fly-wheels, and experiments were conducted to 
determine the speed at which it would be best to run. It was found that at 


204 revolutions the vibration was at the minimum and was very slight, being | 











SELF-FEED RIPPING 


On these the engines | 





as little as that caused by any of the ordinary driven machinery. The speed 
was, therefore, fixed at this point, and the wheels then made to give the proper 
belt speed. 

The erection of engines as large as this on upper floors is somewhat novel, 
and should only be undertaken with full consideration of the surrounding 
conditions, and with engines which are completely balanced. 





High Observation Towers. 

The English speculators who have proposed building an observation tower 
in London, double the height of the Eiffel tower at Paris, and similar to it in 
plan, referred the matter to M. Salles, the assistant of M. Eiffel, for an opinion 
as to the practicability of the scheme. M. Salles is popularly supposed to have 
been the active engineer of the Eiffel structure. He has condemned the Eng- 
lish idea, very possibly being biased by his connection with the Paris tower, 
which would lose its prestige if a higher rival should be erected. His argu- 
ment, as reported by cable, may have been mangled in transmission, but as 
reported, it is this: That we are ignorant of the force of the wind at varying 
high elevations, and that there would be difficulty in transporting material 
above 1,000 feet. As to the first point the argument is weak. It is mainly a 
question of leverage, not of absolute wind power. As to the second point, that 
of transport of material, referrence to what is done every day, in deep mining, 
would show that there would be no difficulty. The whole thing is simply a 
matter of business. If the passenger tolls would pay interest, running expenses 
and profit on the enormous original outlay, the tower can be built. Engineer- 
ing now-a-days is ready to face almost any difficulties when a profit can be shown 

In our World’s Fair of 1892, which will almost certainly be held on some 
portion of Manhattan Island, if the high tower scheme is to be one gf the 


attractive features, it may be well to put in a word in season. The question 
of profit will depend principally on whether the popularity of ascents on high 
artificial structures lasts. 


But furthermore, we believe that passengers will be 
quite’as willing to pay 
the same toll for a trip 
to a height of, say, 50 
to 100 feet greater than 
that of the Eiffel tower, 
as it will be quite as 
satisfactory to be able 
to say that they have 
mounted to the top 
of the highest building 
in the world, as _ to 
take the trouble of go- 
ing a few hundred or 
a thousand feet or so 
higher. The effect 
would be just as strik- 
ing to the patrons, while 
the original cost to the 
projectors would be 
less, and consequently 
the profit would be far 
greater. If the English 
do build to 2,000 feet 
or more, then it would 
be necessary for us to 
go a few feet higher. 
If they give up their 
project, then a far lower 
structure would suffice. 
In this connection it 
will be remembered that 
the Washington Monu- 
ment was designed to 
surpass in altitude the 
Great Pyramid by only 
five feet. All depends 
in brief, upon that capricious and fleeting element, popularity. The novelty 
of the thing is already gone.—[Engineering and Mining Journal. 


SAW. 





lron-making in Michigan. 

The Marquette Mining Journal is firmly persuaded that bituminous iron 
can be very cheaply made in Michigan. It says: The ovens put in at West 
Superior by the Lehigh company a year ago, have been running up to their 
full capacity ever since they were started and the company intends to add one 
hundred more as soon as that can be done. Its purpose at first was to coke 
slack coal only, in order to save a heavy loss on its immense operations at the 
head of the lake through the accumulation of an unmarketable grade of coal, 
but the experiment on which it entered has demonstrated that coke making 
on a much larger scale and for a great variety of uses can be profitably 
carried on there. This, in the Mining Journal's belief, establishes that, with 
a coking plant in connection with a furnace here, Marquette is the best 
point in the whole country for an extensive coke iron industry, for we 
have here every variety of ore needed to produce any desired quality of iron, 
and at a cost so much lower than the same ores can be had at eastern fur- 
naces as to give a furnace or mill located here an immense advantage over 
eastern competitors for the purpose of supplying the territory lying west and 
southwest of us. 





THE Union Pacfic has ordered fourty-seven new locomotives for different 
branches of service. 
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EVIL EFFECTS OF THE OHIO GAS BOOM. 





Mr. Charles Harrison, writing to the New York Financial and Mining 
Record on “ Financial Plague Spots in Ohio,” says: To obtain a verification 
of the adage “the better a thing is the worse are the effects of perversion; 
without a fallen angel it would be impossible to have a devil,” one only needs 
to go to Northwestern Ohio and witness the conditions which have followed 
the introduction of natural gas as a fuel. 

Municipalities have become financial plague spots and the disorder is 
growing. It is rapidly approaching culmination and the no distant future will 
witness the effects. 

As a commercial agency toassist production, natural gas is one of the most 
beneficial of all modern discoveries, and without abuse or perversion would 
continue to be a blessing as long as utilized. 

Like all other commercial agencies, its development and management 
belongs to commercial enterprise; its operation is a matter of business con- 
cern, the perversion that has taken place in Ohio arises from municipalities 
entering upon the business of supplying customers within their respective 
jurisdictions with the fuel, setting up natural gas plants at public expense, and 
conducting them as public or Governmental enterprises. 

Findlay was the first to make the innovation; natural gas was utilized 
there in 18°84. Prolific wells were developed within the boundaries of the city, 
a company of home capitalists was formed, which piped the gas from the wells 
to the houses of the people and to the manufactories. The distance was 
so short and connections could be made so directly that no mains were 
necessary. The expense was slight and the gas was furnished to consumers at 
25 cents per stove per month. 

This was decidedly cheap fuel ina locality where anthracite coal was 
selling at from $6 to $8 per ton, bituminous coal at $3 per ton, and wood at an 
average price of $1.50 per cord. Findlay was happy, its people enthusiastic 
over the comforts which had been introduced as well as the economy that had 
been realized. 

‘he production of gas was greater than the consumption and it was 
going to waste. The utilitarian spirit was dominant and the first idea was, 
how shall this surplus production be utilized? The belief was that the wells 
were inexhaustible ; here was gas enough to supply many more manufactories. 
If manufactories can be induced to locate here, the value of real estate will 
advance; the employment of labor will be greater, the population will be 
increased, commercial enterprises of all classes will expand, the whole city will 
be benefited! Why not drill wells at public expense and turn them over 
to manufactories free? The idea fell like seed in fruitful soil, and it was not 
long until the town was booming with free gas to incoming manufacturers. 

The public authorities supplied gas to consumers at 15 cents per stove per 
month, the business company which had introduced the fuel was forced out 
of business and everything went as merry as a marriage-bell. The first excita- 
tion of the fever was delicious and was permitted to intensify until it 
amounted to almost a delirium. The newspaper press of the country was 
called into requisition to spread the glad tidings that Findlay had the greatest 
advantages of any place on earth for the supply of cheap and most desirable 
fuel, and its citizens were so liberal that they were giving it away to any manu- 

facturer who would come and use it. 

In good truth, the prospects were most promising; men who owned lands 
thereabouts and real estate speculators were not slow to see the harvest 
in store for themselves. So if there ever was a city in a position to be 
especially boomed on account of natural gas, it was Findlay. If there ever 
was a city in which the municipality should be able to conduct a natural gas 
plant economically and successfully, it was Findlay. 

For atime the rush went on. Findlay boomed; there was nothing slow 
about Findlay. Immigration set in; annexes were made; streets laid out and 
graded on the adjacent farms; the sale of building lots went on swimmingly ; 
manufactories, principally of glass, were erected in the vicinity; the facilities 
for transportation increased, and hope for the future smiled benignantly. 

But within a few months ashadow began creeping over the animated 
scene. An increase in taxation became.apparent. They found that every 
increase in the population o acity and enlarged area of assessment, does not 
result in a decrease of the debt per capita, nor a decrease of taxation. They 
found that the decrease in rate per stove was but temporary ; that the author- 
ities in their effort to prevent large deficiency in the natural gas account had 
advanced the price to 25 cents per stove per month, and the deficiency went on 
The price was advanced to 50 cents per stove, or double what the company had 
charged, but still there was a deficiency to be made up by taxation. 

The consumption had been increased, but the supply—what was becoming 
of that? The wells so ‘inexhaustible were perceptibly weakening, and last 
winter there was scarcely enough gas in the lines for domestic purposes, and 
still there is a deficiency in the account. 

In an application by the natural gas trustees recently presented to the 
council for a further appropriation for $40,000, wherewith to put the lines in 
condition for the coming winter, the somewhat interesting estimate is made 
that on January 1, 1890, the expenses of the gas plant will be $75,002.86, and 
the receipts $65,027.93, or an estimated deficit of $9,974.93, after advancing the 
price 233 per cent. over those first charged. The expenses: for 1890 are 
estimated at $81,000, or considerably in excess of the present year, but they 
hope for a greater income. Whence? If the council grants this $40,000 it 
will swell the gas appropriation for this year alone to over $100,000, which, 
according to a local newspaper, “added to the previous expenditures, will 
make Findlay’s bonded debt, on account of operating her own gas plant, so 
great that the receipts from gas will not pay the interest on the bonds, and 
the running expenses.” ‘This clearly bears no appearance of success. 

Findlay is there as it was many years before natural gas was introduced; 
there is an end of the boom, but not an end of the town. The serious effects 


of the unhealthy growth have not yet been experienced. There is no unusual 
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amount of taking of property to satisfy mortgages, because they are not gen- 
erally due; but grass is growing on the graded streets on the farms; building 
is not going on vigorously, one of the manufactories has recently failed and 
business generally is quiet. The immediate situation is that between the 
check of an advance and the collapse of a bubble. Optimism still points to 
the future, but the future shows decreasing natural gas supply and that sums 
it all. 





FOREIGN COMMENT. 





The German Iron Trade. 

The probable quantity of iron and steel to be used in the construction of 
the Dortmund-Ems Canal for bridges, locks, rails, etc., is, according to the 
information of the West German River and Canal Association, no less than 
125,000,000 kilos. In this total quantity the rail rolling mills will participate 
to the extent of 60,000,000 kilos., the bridge building, switch, turn-table and 
engineering works to about 40,000,000 kilos , and the ship-building yards, etc., 
25,000,000 kilos. The iron trade may thus be greatly enlivened by the canal 
construction.—[Kuhlow’s German Trade Review. 





New Process in Steel Mauntacture. 

Hitherto the practice at all steel works has been to cog or hammer ingots 
into the forms of slabs, but the Barrow Hematite Steel Co. have recently 
erected a hydraulic press, which they intend to use for this purpose. The 
ingots will be pressed by means of a hydraulic ram into the form of slabs, and 
it is claimed for this new press that it will make the slab more homogeneous, 
and the metal generally a much superior material than by means of the ham- 
mering and cogging process now in vogue. Several experiments are to be 
conducted with a view properly to test this press, and its effect in solidifying 
the steel for future manipulation, and Mr. David Evans, the general manager 
of the works, is confident that the result will be highly satisfactory.—[Glasgow 
Engineer. 





A Mammoth Gun. 

A cast steel gun weighing 205 tons, has just been shipped by Messrs. 
Krupp from Hamburgh for Kronstadt. ‘The calibre of the gun is 1314 inches, 
the barrel is 4o feet in length, its greatest diameter being 614 feet. The range 
of the gun is over 11 miles, and it will fire two shots per minute, each shot 
costing $1,250 to $1,500. At the trials of the gun, held in the presence of Rus- 
sian officers at Meppen, the range of the Essen firm, the projectile, 4 feet long, 
and weighing 1,800 pounds, and propelled by a charge of 700 pounds of pow- 
der, penetrated 19'% inches of armor, and went 1,312 yards beyond the target. 
The gun, which is the largest in existence, and the heaviest yet exported by 
Messrs. Krupp, had to be carried from Essen to Hamburg on a car specially 
constructed for that purpose. 

A New Puddling Process. 

An English contemporary says: Experiments are being made at a leading 
iron works in West Bromwich, which, if successful, will effect a revolution in 
the iron trade. During the past fortnight, water-gas has been used for the 
heating of puddling furnaces instead of coal, and, so far, the experiments have 
yielded the most gratifying results. It is found that the new process will 
heat the furnace to any degree of temperature, almost to the same 
intensity as a Siemens-Martin furnace, and the economy is considerable. 
At least half the cost of the present consumption of fuel will be 
economized. In addition, the labor of firing the furnaces will be 
avoided, and the temperature can be regulated in the most simple 
and effective manner. The progress of the experiments will, therefore, 
be watched with interest by the whole trade. Another advantage will be that 
it will do away with the escape of carbonaceous gas. 





The Modification of Ironworks tor Steelmaking. 

Ironmasters who find that they can make money also out of steel have not 
hitherto failed to enter upon the new business with atolerable amount of 
freedom in several of the trade centres. The readiness with which ironworks 
plant can be adapted for this purpose is favorable to modifications of this 
sort. It is interesting to note that these alterations of works are increasing 
in frequency. One of the latest instances in point is afforded in the announce- 
ment from South Staffordshire that one of the largest blast-furnace owners 
there is about to lay down a steel plant; and it is believed that the prepara- 
tions will involve the utilization of existing iron-making plant. Where old 
puddling furnaces are idle, they can be pulled down, and the materials used in 
erecting Siemens basic furnaces with a capacity of from 15 to 25 tons each. 
The cost of such furnaces would be about £1,500 each, after allowing for the 
old materials worked up. If a manufacturer possesses boilers, etc., standing, 
as well as a forge train, he can adapt them to a cogging plaut, a process which 
might involve an extra expenditure of £5,000 or £6,000. It is probably upon 
some such lines as these that the new works would be laid down. There are 
already five firms in the South Staffordshire district making steel, and the 
announcement of anew competitor is exciting considerable interest in the 
midlands. It is understood that the chief product will be steel bloom.—[Lon- 
don Iron. 





Sales of Pig-lron Warrants. 

We are informed that the aggregate sales of pig-iron on warrants thus far 
are equal to abont 35,000 tons. Since, however, the greater part of this iron is 
yet to be made, embracing chiefly December delivery, and some later, the 
actual aggregate of warrants issued is about 8000 tons. It is stated that 
at least one furnace in the South, soon to blow in, will run entirely on 
warrant iron, and that others are contemplating similar action.—[Iron Age. 
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New Enterprises :-— 

The Hoffman & Billings Manufacturing Co., Milwaukee, Wis., is building 
a large brass foundry. 

Contracts have been let for building the shops of the Milwaukee Car Wheel 
& Foundry Co., at Milwaukee, Wis. 

The Tennessee Coal, Iron & Railroad Co. will erect car works, foundry and 
machine shop at Ensley, Ala., to cost $60,000. 

The Findlay Iron & Steel Co. and the Briggs Edge Tool & Rolling Mill 
Works, of Findlay, © , have merged into the Findlay Rolling Mill Co., incor- 
porated with a capital stock of $100,009, and the two establishments, under the 
superintendence of Mr. Briggs, are running full force, with abundance of 
work on hand. 

The following articles of incorporation were filed in the office of the 
Secretary of State at Columbus, O., last week: The J. B. Miller Co., Kent, 
increase of capital stock from $50,000 to $100,000.—The Western Weighing 
Machine Co., Cincinnati, capital stock $25,000.—The H. K. House Manufactur- 
ing Co., Kent, increase of capital stock from $15,000 to $30,000. 

The Crescent Steel Co., of Pittsburgh, with a capital stock of $1,000,000, was 
chartered last week. The directors are Reuben Miller. William Metcalf and 
Charles Parkin. The firm were formerly known as Miller, Metcalf & Parkin, 
or the Crescent Steel Co., Limited. The limited partnership has been dis- 
solved and the company incorporated. No extensive improvements to the 
plant are contemplated. 

A dispatch (Sept. 27) from Lebanon, Pa., says: Messrs. John R. White, 
W. B. Reed, L.S. Allison and Joseph McKnight, of Philadelphia, to-day joined 
anumber of Lebanon capitalists and visited Colebrook Station, along the line 
of the Cornwall & Lebanon Railroad, about one mile from Mount Gretna, with 
a view of locating works there, for the manufacture of the Fottrell insulated 
wire. The company has a capital of $1,000,000, and there is every indication 
that the works will be in operation before January 1. 


Enlargements, Additions, Removals, etc.:— 

There is sonie talk of building a second Pulaski furnace at Roanoke, Va. 

The Enteprise Boiler Works Co., Youugstown, O., is making arrangements 
to build an addition 45 by 130 feet to their works. 

The plant of the Wetherald Wire Nail Co., Findlay, O., has passed iuto the 
hands of the Salem (O.) Wire Nail Co., who are making extensive additions and 
improvements, and are already running the old works to full capacity. 

The Wisconsin Malleable Iron Co. are making extensive additions to their 
plant at Milwaukee, Wis. A new foundry is being erected which will be 67 
feet wide by 297 feet long. The capacity of the works will be almust doubled 
by these enlargenients. 

The Sharon Steel Casting Co., of Sharon, Pa, is enlarging its works by the 
erection of a machine shop 60x80 feet and two and a half stories in height. 
The works of the firm are being operated to their utmost capacity, and have 
enough orders on hand to keep them busy for some months. 

It is currently reported that plans are being prepared for extensive addi- 
tions to the Illinois Steel Co.’s South Chicago plant. A plate mill of the most 
modern type is one of the projected improvements. It will be equipped with 
open hearth furnaces. The blast furnaces are also to be increased in number, 
perhaps doubled. 

The Oxford Iron & Nail Co. of Oxford, N. J., have begun a series of 
improvements in connection with the rolling mill department of their works: 
All the reheating furnaces have been equipped with anthracite gas-producers, 
with results which are pronounced gratifying so far as it has been possible to 
gauge their effect from a short trial. 

The Allegheny Bessemer Steel Co. is making an important addition to 
their steel rail mill at Duquesne. A contract has been let to the Swindell & 
Smythe Construction Co., of Pittsburgh, for a soaking pit furnace, which will 
be built at once. This will increase the capacity of the works fully one-fourth. 
Other improvements are contemplated and the mill is working full, indicating 
prosperity in the steel rail business. 

The Carp River Furnace, at Marquette, Mich., which was partly destroyed 
by fire some years since, is being reconstructed with a view to resumming the 
manufacture of charcoal pig iron. It will be operated by the Carp River Fur- 
nace Co., in which Burt Brothers, of Detroit, have a large interest. Hiram A. 
Burt is at present secretary and treasurer, and Solon Burt, general manager, but 
in view of other interests requiring their attention, the management will 
probably devolve on Charles S. Burt. The old stack is in good condition, not 
even requiring relining, but new buildings and new equipment had to be sup- 
plied. It will be ready for blast about December 1. 





General Industrial Notes: 

Brownell & Co., of Dayton, O., have made for the Southern Cotton Oil Co., 
of New Orleans, eight tanks, each 18 feet high by 9'%4 feet diameter, with steel 
“jackets,” giving 6 inch steam space. They are for the manufacture of soap. 

The Lima (O.) Machine Co. shipped recently seven car-loads to San Fran- 
cisco, Cal., consisting of one Shay locomotive and a supply of logging cars. 
The orders were for the Usal Lumber Co., on the coast above San Francisco, 
and the Sonomo Lumber Co., Gurneyville, Cal. 

Sealed proposals will be received at the office of the Supervising Architect, 
Treasury Department, Washington, D. C., until 2 o’clock Pp. M., on the 28th day 
of October, 1889, for furnishing and putting in place, complete, two hydraulic 
passenger elevators, and one steam mail lift, for the U.S. Postoffice, etc., at 
Minneapolis, Minn. 

The second stack of Wellston furnace will soon be ready to put in blast. 
The master commissioners will offer the Eliza furnace property for sale again 
on November 2d. The Wellston Furnace Co. made the best record last week 





that she has made since she was built. Her output for the week was 177.7 
tons, an average of over 25 tons per day. Of this amount, 165 tons was No. 1 
foundry iron. The largest output in any one day last week was 27% tons. 
Manager Clutts says he will make her do still better than this.—[Wellston (O.) 
Argus. 

The Walker Manu acturing Co., Cleveland, have just been awarded the 
contract for cable-winding machinery for a plant to be built in Portland, Ore., 
by the Pacific Cable Construction Co., San Francisco, Cal. This plant will be 
driven by cotton ropes instead of gearing. This plantis in addition to the one 
recently contracted for in Seattle. 

Sealed proposals will be received at the office of the Supervising Architect, 
Treasury Department, Washington, D. C., until 2 o’clock p. M., on the 25th day 
of October, 1889, for all the labor and material required to fix in place, com- 
plete, a low-pressure return-circulation, steam heating and ventilating appa- 
ratus, for the Postoffice building at Ottumwa, Ia. 

At the Oliver Oil Co.’s mill, at Charlotte, N. C., there is a 65 horse-power 
Westinghouse engine, which has been operated night and day (starting 12 
o’clock Sunday night and stopping 12 o'clock Saturday night) for five years, 
and during that time it has not cost five dollars for repairs, and the mill has 
never stopped a minute on account of the engine. 





Tin Plate Manufacture Resumed. 

The first tin plate to be made complete in this country for the past 20 
years or more is now being manufacured at the Exposition, says the Pittsburgh 
Dispatch (Oct. 2). Yesterday the plant was put into operation, and the law- 
makers of the nation will now have a practical demonstration that tin plate 
can be made in this country. The plant at the Exposition is in the west end 
of the building and was established by the American Tinned Plate Association. 

The object of the establishment of the plant in Pittsburgh is to awaken 
the interest of the public in the matter and practically demonstrate that tin 
plates can be made here as well as anywhere else in the world. The plant was 
started yesterday afternoon, and will be under the charge of John D. and Daniel 
Morgan, two experienced tin plate workers. 

The block iron or steel plates from which the tin is made, are manufact- 
ured in the rolling millsinthis. Itis first pickledin diluted sulphuric acid city 
in order to take off the oxid which accumulates in the annealing process. After 
doing this it appear as a white sheet. It is then rinsed and washed to take off 
the acid. The block is then bathed in palm oil and soaked for a few minutes. 
This makes it ready for the tin pot, where the plate gets the actual “ tinning.” 
It is then laid on the washman’s plate and afterward put in the washpot, con- 
taining a high grade of refined tin. After that the block is polished with a 
hempen brush and lowered into another bath of palm oil. It is then rolled 
through five highly polished rolls, and afterward cooled off. It is then placed 
in a box of bran, and from there goes into a box of middlings, where it is 
cleaned. The plate is laid on a table and polished with a sheep skin. The 
tin is then branded according to its quality. The defective material is called 
water plate. 

W. C. Cronemeyer, secretary of the association, stated yesterday that the 
process they had is better than the method of making the plates in England 
There they “ flux ” them and this often leaves impurities under the surface of 
the tin coating. These defects are known as pin holes. The tin made yester- 
day could be bent and twisted in every way but the coating would not crack 
or come off. 





Electric Welding. 

A recent issue of the Boston H/era/d stated that the Thomson Electric 
Welding Co. believes it has passed the experimental stage and has now begun 
to do busines for direct revenue. Its career has been brief, and dates from 
late April, 1888. It was only in January of this year, when it became settled in 
its new factory, that the company settled down to work. It has now some 75 
welding machines built and in use or in process of construction. Not asingle 
machine has been returned to the company for failure to »ccomplish what it 
was expected to do. The company builds the machines and leases them for a 
price to equal their cost. It then charges a royalty for each set of welding, 
and the machines are self-registering. It has taken some months for the com- 
pany to determine the basis of royalties, and for obvious reasons. The general 
principle established is that the company shall receive 33 per cent. of the sav- 
ing of this method of welding over the old methods, but this method being 
entirely new it could not be told, without experiment, what the gross saving 
was. Until now, the company has made little effort to place its machines, It 
will now set agents at work and cultivate the field systematically. What the 
revenues will be cannot be told exactly, but they promise to be large. 


A New Process ot Welding. 

The Redeman-Telford Steel Co., of Louisville, Ky., says the ge of Slee/, 
are continuing to make experiments with their new process. Their recent 
experiments have been chiefly with laminated steel. Two or more sheets of 
steel treated by their process, with iron sheets sandwiched in between the 
steels, have been welded together in one heat. After being taken from the 
fire it requires a great deal of force to separate the layers, and after they have 
been rolled once, the weiding is so firm that it is quite impossible to separate 
them. The Hall Safe & Lock Co have experimented with the Redeman-Tel- 
ford steel, and are said to pronounce it superior to their own lami- 
nated steel, made at great expense. The Redeman-Telford steel after 
treatment is very soft, and holes are easily punched in it; but after 
tempering, it is almost impossible to drill a hole into the sheets, with 
the finest tools made of Mushet steel. The tempering is effected by heating 
the iron once, and then immersing it in cold water. Specimens of the tem- 
pered Redemana-Telford steel were submitted to the Navy Department, and 
naval officers say that the process seems to be a rediscovery of the lost art of 
making Damascus steel. 
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STEEL RAILS AT HOME AND ABROAD. 





The market for steel rails in the United States continues very firm. The 
ron Age says: Rails for delivery the next three months seem difficult to 
obtain at any concession on quoted prices, so closely is the output of all the 
mills sold up. Eastern agents quote $29, at works, as bottom price for heavy 
sections and report quite numerous inquiries, including several for large lots 
for 1890 delivery. Reports from Pittsburgh and Chicago indicate that prices 
are relatively as high there, and the demand as good in those se>tions as in 
this quarter. One of the trunk-line railroad companies has purchased 5,000 
tons at $29 at works, Scranton, Pa., with the option of taking a further 5,000 
tons at the same price. A Southern order for 8,coo tons has been placed at 
$29 at an Eastern mill, and another for a similar quantity, Winter delivery, on 
special conditions, making the cost to the buyer considerably above the cash 
market price. 

Of the British steel rail export trade, the /ron <> Coal Trades Review, says: 
Our exports of steel rails last month show a decline, as compared with August 
of last year, the figures being 67,000 and 70,000 tons, respectively. This differ- 
ence of 3,000 tons is, however, counterbalanced by a difference in values of 
414,000~a proof that if the demand is slow, prices are fairly satisfactory. It 
is not a little instructive to note the fluctuations which this branch of our 
trade has undergone during the past three years with certain countries— 
notably with Italy, Russia and the United States—as they afford evidence of 
the progress which some of our former customers are making towards the 
supply of their own wants in this particular class of manufactures. Thus, in 
August, 1887, Italy took from us 2,300 tons of steel rails, as against 24 tons last 
month. Again, the United States in August, 1887, was supplied by us to the 
extent of 19,300 tons—the quantity sent in the corresponding month of 1888 
was only 8gotons. Russia, in August, 1887, ordered 2,850 tons from us; her 
requirements last month declined to 1,000 tons. In these three instances the 
falling off in our exports of steel rails was directly due to hostile tariffs, and, 
however much we may regretit, nothing is gained by ignoring the fact. 
Despite these drawbacks, our exports for the eight months ended with August 
are 14,000 tons beyond those of the same period, both of 1888 and 1887. British 
North America, Chili, Mexico, and the Argentine Republic are buying pretty 
freely, especially the Argentine Republic, which, last month, took 10,000 tons of 
material from us. The much-talked-of introduction of the railway system into 
China and Japan seems yet along way off, as our exports to those countries 
during the last two years have been almost 77/._ Railway enterprise in South 
Africa appears to be also at a standstill, and the same may be said of the 
British East Indies and British North America. Those mysterious regions 
known as “other countries” are increasing their purchases slightly, but the 
returns, as a whole, do not indicate that our steel rail export trade has that elas- 
ticity which characterizes various other branches of our manufactures. 





ALMOsT the hardness of the diamond is said to be given by German work- 
men to steel engiaving tools. The tools are made white hot, plunged repeat- 
edly into sealing wax until cold, and then just touched with oil of tur- 
pentine. 


JAMES P. WITHEROW 


ENGINEER AND CONTRACTOR, 


LEWIS BLOCK, PITTSBURGH, PA., 
GENERAL AGENT FOR 


Whitwell Fire-Brick Stoves and Clapp-Griffiths Patents 


FOR THE MANUFACTURE OF SOFT STEEL. 


Specially adapted for A No.1 Boiler Plates, Boiler Rivets, Wire Rods, Stay Bolts, Stamping Ware 
Nail Plates, etc. Will contract to completely erect, equip and place in operation blast 
furnaces, Whitwell stoves and steel plants asabove. As I manufacture at my 
own works, everything appertaining to blast furnace and steel works 
construction I can guarantee promptness an¢ satisfaction. 
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PARKER & MEIKLE, 


Practical Steam Fitters and Plumbers, 


High and Low Pressure, and Exhaust Steam Heating. All Sizesof Pipe Cutting 
a Specialty. Jobbing promptly attended to. ®@Telephone 2260. 


1lS> Water St. - - CLEVELAND O. 





Steam Sewer Pipe Presses. 


DRY PANS FOR GRINDING CLAY, 
WET PANS FOR TEMPERING CLAY. 


Improved Pug-mills, with adjustable Cast- 
Iron Ends, J. Smith’s Patent 
Press Feeders. 





B@” Write for Prices. 


STEVENSON & CO., WELLSVILLE, OHIO. 











G. W. STOCKLY, President. 433; TRACY, Vice-President. W. F. SWIFT, Secretary. 
J. POTTER, Treasurer. . 8S. POSSONS, Supt. W.J. POSSONS, Asst. Supt. 
S. M. HAMILL, JR., Assistant Secretary. 


THE BRUSH ELECTRIC 60. 


Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO Morors, Evc. 


The Brush Light Still Leads.the Field. 


No other System in the World equals ours in Simplicity, Durability, Earn- 
ing Capacity, Reliability. The Best is always the Cheapest. 
45,000 Brush Are Lamps now in use. _ Self- 

Regulating Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CoO., 


CLEVELAND, OHIO, U. S. A. 





@@ Agencies Everywhere. 





ESTABLISHED 1849. INCORPORATED 188. 


» The Detroit Saw Works, 


MANUFACTURERS OF 







x CIRCULAR, GANG, DRAG, MULAY & BAND 
. saws, 


Moulding and Planer Knives, Emery 
Wheels and General Mill Supplies. 
It will pay you to get our prices and guarantee. 
66, 68, 70 and 72 Fort St., East, 
DETROIT, MICH. 


Mention this paper. 





A VOLUME OF INFORMATION ON TIN ROOFS 


FREE OF COST! 

If you have decided to place a tin roof upon your house, you should, in justice to 
yourself, obtain the best possible information in regard to tin for roofing purposes. 
No property owner can afford to remain ignorant, when a whole volume of informa- 
tion devoted to the selection, laying and painting of atin roof can be had for the 
asking. Messrs. Merchant & Co. are conceded to be authority on tin roofs. They 


have devoted much time, labor, and money in presefting in readable shape, a 
mass of facts upon this subject, which are of great interest to property owners. 
The constant inquiry from property owners for these books evinces the fact that 
there is considerable quiet thinking being done just now by a large number of 
gentlemen who have heretofore given the subject very little consideration. What 
the outcome will be almost any one cananticipate. A better class of roofing is sure 
to follow as a natural consequence. A wise property owner will send for Merchant 
& Co.’s new book ; and after reading it, he will certainly conclude that there was 
much that he did not know upon the subject of tin roofs.—{[From the Philadelphia 
Real Estate Record. 








—THE— 


Caldwell Sash Balance 


Is a Simple, Compact and Durable Device, Superior to all 
Other Methods for 


Balancing Window Sash. 


It is cheap, easily applied, and gives perfect satisfaction. 
Adapted to old and new windows, and does not require 
box frames. Does not get out of order and 
is a PERMANENT FIXTURE. 





Send for Catalogue and Full Particulars to 


CALDWELL MANUF’G CO., 


291 State St., Rochester, N. Y. 








Boynton’s Adjustable 
Alligator Wrench. 






PAT'D JUNE 14 1887 


Quick and handy inadjustmeut. Invaluable for work in close coils and corners that cannot 
be reached with other wrenches. Made entirely of drop forged steel. Four sizes. Manufactured by 


CAMPBELL PRINTING PRESS & MFC CO. 
60 William St., New York. 325 Dearborn St., Chicago. 


Combined Punch and Stock Shear. 


Seven sizes with 8”, 10” or 12” blades, and 6” to15” Throat 
Punch. Weigh 100 to 600 pounds. For light or heavy 
work, Boiler and Stack Builders, Carriage and Copper 
Smiths, and Railing Makers, &c. Can punch near the 
edge, Angle and Flange Iron, Pipe and Stacks, Etc. 


ADAPTED for cutting Bar Iron, especially Sheet Iron 


of all kinds, for Trimming, Slitting, Etc. Also make the 
Punch and Shear separate. 


TOOLS FOR WORKING SHEET METAL. 


Squaring Shears and Slip Roll or Plain Forming Rolls, &c 


Bertch & Co., 


CAMBRIDGE CITY, IND. 


B@ Write for circulars and mention this paper. 
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ELECTRIC 
Gasoline ax Oil Torches 





FOR USE IN 


Foundries, Shops, Factories, 
And for Out-Door Use. 


Not affected by wind or rain, producing a 
large, briiliant, white flame, and light- 
ing for one cent per hour. 


The Schneider & Trenkamp Co. 


CLEVELAND, O. 


THE BEECHER FURNACE C0., 


MANUFACTURERS OF THE 


Beecher Warm Air Furnace. 


Burns Hard Coal, Soft Coal, Coke or 
Natural Gas. 








ALSO 
Heating and Ventilating Engineers 


Estimates Furnished on Application. 





Office, 116 Viaduct. Works, Elm St., 
CLEVELAND, OHIO. 


4&@-Send for catalogue and discounts. 





TROWBRIDGE 
BOILER 


CLEANER. 


Using no Chemic- 
E als—nothing but 
Potatoes. 
The only Sure 
Remover and Pre- 
ventative of Scale 


in Boilers. 
Address, 


H. T. Sackett 
& Co., 
FOND DU LAC, 
wis. 









ESTABLISHED 1854. 


PETER GERLACH & CO., 


MAKERS OF 


Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leon- 
ard streets. 


Cleveland, O., U. S.A. 





improved _ Woot Working Machinery. 
he A FULL LINE, 


LOW PRICES. 


Pianing, Matching, Molding, Ten- 
oning, Mortising, Boring, 
Shaping, Carv- 
ing, Etc. 


COMPLETE OUTFITS. 


Write for our New Illustrated Catalogue (just out) and our Latest Price List 


FRANK & CO., 176 Terrace Street, BUFFALO, N. Y. 


N. Haughton Foundry & Machine Com’y. 


MANUFACTURERS OF 


_ Elevators 


Steam, Hand and Hydraulic. 








7 
Fi 


as aC ay 


id a SPECIALTY: 


WN ie L STEAM ELEVATORS 


For Mills and Factories. 





Write for circulars. 


Enoines, Boilers and Power Transmittino Machinery. 
{118-130 South Huron St., TOLEDO, O. 


BUNDY RADIATORS 


rey Steam and Hot Water. 
| 10,000 pleased parties using an aggregate 


14 { HH of over 12,600,000 square feet of Bundy 
| AE B Radiators attest to their superiority. 


IF YOU DOUBT THIS 


We will send the list and consider it a favor 
if you will write to the parties for 
their opinion. 








Send for catalogue with new designs of 
Arabesque Radiators for Oriental, Moor- 
ish and other Queen Anne rooms.! 


A. A. GRIFFING IRON COMPANY, 


673 Communipaw Ave., Jersey City, N. J. 








FREICHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 


Corner Center and Frank Streets, Rochester, N. Y 


New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 


SEND FOR OUR CATALOGUE. 





Cuyahoga Manufacturing Co., 


MANUFACTURERS OF PATENT 


Lg) BURGLAR ALARM DOOR KNOBS 


—— AND — 
Burglar Window Alarms. 


Cheapest, most Reliable and most durable Burglar 
Alarms on the Market. 





Grand Arcade, Cleveland, 0. a@ Agents Wanted. 





JUSTICE’S 


“Reliance” Hydraulic 





Jacks, 





10, 15, 20 and 30 Ton Capacity. 
Broad Base and Ground Lift. Lowered by 


thumb screw. Best in the market and 
do not easily get out of order. 


PHILIP S. JUSTICE & CO., 


PHILADELPHIA, PA. 


Williams, White 
&co., 
Moline, Illinois, 


MANUFACTURERS OF 


DROP PRESSES, 


The Forging and Bend- 
ing Machine, 


The Bulldozer 


DOUBLE AND SINGLE 


z= Punch and Shears, 


THE IMPROVED 


Justice Spring Hammer. 








JUSTICE HAMMER. 





Important to MERCHANTS, MANU- 
FACTURERS’ AGENTS and others 








engaged in trade with the AUS- 
TRALASIAN COLONIES 





SYDNEY 
Trade Review & Prices Current. 


The oldest and only recognized com- 
mercial journal in N. S. W. 


Has a Large and Increasing Circula- 
tion throughout the COLONIES and 
offers to the above THE MOST 


JUDICIOUS ADVERTISING MEDIUM. 


Annual Subscription £1 1s. Write for speci- 
men copies and particulars, 


——Published at the Oftices :—— 


CHAMBER OF COMMERCE, 


Sydney, N. S. W. 





m WELLINGTON 


a Belt Holder. 


Recently Improved. 








BETTER THAN LOOSE 


PULLEYS. 
Shifts Belt from Driving 
Pulley. 


Belt stops when machine stops and lies slack 
until machine starts. Simple, cheap, easily 
operated. Sent on aporeval. Thousands in 
use. Address 


W.R. SANTLEY &CO., 


Wellington, O. 
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Tee SWwEET « CLARK Co., Marion, 





Manufacturers of REFINED AIR FURNACE MALLEABLE IRON. 


Superior advantages on account of Natural Gas Fuel. 


Hardware Specialties. 


Aiso manufacturers of Curry-Combs, Hardware and Saddlery 
sar Write for Price List and Catalogue. 





IRON AND STEEL MARKETS. 


PIC IRON. 


CLEVELAND (f. 0. b. cars, four months): 
Bessemer, $19 0c0@19 50; No. 1 Foundry, 
$:8 15@18 65; No. 2 Foundry, $17 t§@17 65; No. 
1 Gray Forge, red short, $16 65@17 25; No. 2 
Gray Forge, neutral, $1615@1665; No. 1 
American Scotch, $19 40@20 05; No.2 American 
Scotch, $18 40@19 05. 


CHICAGO (reported by Rogers, Brown & Co.): 
CoKE AND BitTumiInovus—Southern No. 1 
Foundry, $16 75@17 00; Southern No.2 Foun- 
dry, $16 25@16 50; Southern No. 3 Foundry, 
$15 50@15 75; Southern No. 1 Softever, $16 25@ 
1650; Southern No. 2 Softener, $15 25@15 50; 
Southern Gray Forge, $15 25@15s0; Southern 
Mottled, $14 so@15 co; Ohio, Jackson Co. Sil- 
veries No. 1, $1800@o0 00; Ohio Jackson Co. 
Silveries No. 2, $17 oo@o00 00; Hocking Valley 
Silveries No. 1, $17 75@18 00; Hocking Valley 
Silveries No. 2, $16 75@17 00; Norton Kentucky 
Silveries No. 1, $17 75@00 00; Norton Kentucky 
Silveries No. 2, $16 75(@@00 00; Ohio Strong Soft- 
eners No. 1, $18 25@18 50; Ohio Strong Soft- 
eners No. 2, $17 25@17 50; Hamilton, Hanging 
Rock, all ore No. 1, 18 25@18 25; Hamilton 
Hanging Rock, all ore No. 2 17 25(@17 50. LAKE 
SUPERIOR AND SOUTHERN CHARCVAL FOUNDRY 
—Lake Superior Charcoal Nos. 1 & 2, $19 00@ 
1950; Alabama Charcoal Nos. 1 & 2, $22 oof 
2300; Tennessee Charcoal No. 1, $18 50(@19 00 ; 
Tennessee Charcoal No. 2, $17 5;-@18 00. MAL- 
LEABLE AND CAR WHEEL—Lake Superior Char- 
coal Nos. 1 to 6, $19 00@2000; Southern Ala- 
bama Nos. 1 to 6, $22 00(@24 00; Tennessee Nos. 
I 10 6, $18 50@19 50; Hanging Rock Warm Blast 
Nos. 1 to 6, $22 00@24 00; Hanging Rock Cold 
Blast Nos. 1 to 6, $26 00o@280 ; Southern Cold 
Blast Nos. 1 to 6, 26 00/26 50. 


CINCINNATI (reported by Rogers, Brown & 
Co.): Hot BLast FouNDRY—Ohio and South- 
ernCoke No. 1, $15 50@16 00 ; Ohioand Southern 
Coke No. 2, $15 25@1550; Ohio and Southern 
Coke No. 3, $14 75@15 00; Ohio Soft Stone Coal 
No. 1, $16 50@17 00; Ohio Soft Stone Coal No. 2, 
$15 50@1600; Hanging Rock Charcoal No. 1, 
$20 00@22 00; Hanging Rock Charcoal No. 2, 
$19 00@21 50; Tennessee and Alabamba Char- 
coal No.1, $17 50@1850; Tennessee and Ala- 
bama Charcoal No. 2, $16 50@1750. FoRGE— 
Strong Neutral Coke, $14 50@1475; Mottled 
Neutral Coke, $13 75@14 00; Cold Short Coke, 
$14 oo@o00 00. CAR WHEEL AND MALLEABLE— 
Southern Car Wheel, $23 00@2400; Hanging 
Rock Cold Blast, $22 00@25 00; Lake Superior 
Malleable and Car Wheel, $20 00@21 oo. 


LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry (new 
classification), $15 00@15 50; Southern Coke 
No. 2 Foundry (new classification), $14 50@ 
1500; Southern Coke No. 3 Foundry (new 
classification), $13 75@14 25; Grey Forge, 
$13 25@13 75; White and Mottled, different 
grades, $12 75@13 25; Silver Grey, different 
grades, $13 25@13 75; Southern Charcoal No. 1 
Foundry, $16 50@17 00; Southern Charcoal No. 
I Mill, $15 00@15 50; Southern Car Wheel, 
Standard biands, $22 00@23 00; Southern Car 
Wheel, other brands, $18 25@19 75; Hanging 
Rock Coke No. 1 Foundry, $15 75@16 25 ; Hang- 
ing Rock Charcoal No. 1 Foundry, $19 75@ 
21 25; Hanging Rock Cold Blast, $21 00@23 00; 
Hanging Rock Warm Blast, $00 oo@oo oo. 


LovuISVILLE (reported by Hall Bros. & Co.): 
Hor BLAstT FounpRy—Southern coke No. 1, 
$15 50@15 75; Southern coke No. 2, $14 75@I15 00; 
Southern coke No. 3, $14 50@14 75 ; Mahoning 
Valley (Lake ore- mixtures), $18 50@1950; 
Southern charcoal, No. 1, $17 50@18 50; South- 
ern charcoal, No 2, $1675@1750; Missouri 
charcoal, No. 1, $19 oo@19 50; Missouri char- 
coal,No. 2, $18 50@19 00. FORGE—Neutral coke, 
$14 00@14 25; Cold short, $13 75@1400; Mot- 
tled, $13 25@13°50. CAR WHEEL AND MALLE- 
ABLE—Southern (standard brands), $23 00@ 
2375; Southern (other brands), $18 50@18 50; 
Lake Superior, $22 00@22 50. 


Str. Louis (reported by Rogers, Meacham & 
Shields): Hor BLast COKE AND CHARCOAL— 
Southern Coke No. 1, $16 00@1650; Southern 
Coke No. 2, $15 50@16 00; Southern Coke No. 3, 
$15 c0o@15 50; Southern Grey Forge, $14 75@ 
1500; Southern Charcoal No.1, $18 00@18 50; 
Southern Charcoal No. 2, $17 00@17 50; Missouri 
Charcoal No. 1, $17 00@17 50; Missouri Charcoal 
No. 2, $1600@1650; Ohio Softeners, $18 00@ 
2000. CAR WHEEL AND MALLEABLE IRONS— 
Lake Superior, $21 00@22 00; Southern, $19 00o@ 
2400. CONNELLSVILLE COKE—East St. Louis, 
$5 00; St. Louis, $5 15. 


BUFFALO (reported by Rogers, Brown & 
Co.) : Mahoning and Shenango Valley strong, 
No.1 Foundry, $18 oo@00 00; Mahoning and 
Shenango Valley strong, No. 2 Foundry, $17 00 
$00 00; Niagara No. 1, $18 25@oo00; Niagara 
No. 2, $17 25@oo 00; Niagara No. 3, $16 50 @00 00; 
Ohio Softeners No. 1, $18 50@00 00; Ohio Soft- 
eners No. 2, $17 50@o00 00; Southern Softeners 
No. 1, $17 25@o00 00; Southern Softeners No. 2, 
$16 50@oo 00; Lake Superior Charcoal, $20 50@ 
00 00; Tennessee Charcoal, $19 50(@20 00; Ala- 
bama Car Wheel, $25 00@25 25; Hanging Rock 
Charcoal, $24 00/@20 oo, 


DETROIT (reported by William F. Jarvis & 
Co.): Lake Superior Charcoal, all Numbers, 
$19 25@19 75; Lake Superior Coke, all Ore, 
$18 5s0@:9 50; Lake Superior Coke, Cinder* 
Mixed, $17 50@1850; Standard Ohio Black 
Band, $18 00@18 50; Southern No. 1, $17 02@ 
1750; Southern Gray Forge, $15 50@1600; 
Southern Silvery, $16 50@17 00; goeenon County 
(Ohio) Silvery, $18 o0@18 50; Old Wheels, $18 50 
@19 50; Old Iron Rails, 25 oo@25 50. 


PITTSBURGH (reported by A. H. Childs): 
No. 1 Foundry, $18 00o@18 25; No. 2 Foundry, 
$17 00@17 25; Grey Forge, $16 25@16 50; White 
and Mottled, $14 50@15 co; Warm Blast Char- 
coal, $18 00o@25 00; Cold Blast Charcoal, $24 00 
@28 00 ; Bessemer, $19 00@19 50. 


| 
| 





MERCHANT IRON AND STEEL. 






Flat Bar. 
ee ee WEB ric evetececcevericecevccisceess 
4% to 6 by % to1 inch..... 
1% to 6 by 1% to 2 inch...... 
1% & 1% by % to % inch... 
1 &1% by % to X inch...... 
%. Mand % by H to $ imch......... .cceece ceceees 


Round and Square. 






BE Oicnesinkecunvertsnskoroiionssacnbanscndasuorenal 1 80 
2 to 2% inch...... 12 00 
SE Bee Bivens veniccevensiehoncmsenetdecedescbsocenes.sen 2 30 
3% to g4inch...... «2 80 
4% to 4% inch so<3. 90 
a Ae NET cork vis caiceiddicasstbue eoniscacnbomeenesknexsvendd 3 50 


¢ to 1% inch 





Half Oval and Half Round. 









1% to 3 inch....... +12 9O 
% tory inch.... ois $0 
i ee s++03, 00 
Ye -wesseee Nevecsecccecsccrsccccees sevecccooess e+ee3 30 
JE svceciovecccesccccrovesscesecvecs ._-sSawassecuoncvmesvesessons 4 30 
Heavy Band. 

% to 6 by K% and 5-16 inch.................ceccccreees 

1 to1% by & and 5-16 inch..... avd 

4% to % by & and 5-16 inch.. sae 

, to % by & and 5-16 inch.............cccecesserens 

Hoops. 
Ee ee Seer ere eran 2 65 


Tie, GDS, FIOG, 20 20 BS. ccckscccccce 

















Fe ee ire Bi cctanstnateniecontac dees 85 
OE BND By Mrs Di asiscdcccuccccessentacsees 95 
E53 BO BBO. Bien scccesvescsssssececesese 05 
 *§ Fe 2 ea 15 
15-16, 1 and 1%, Nos. 13 to 15.. 85 
15-16, 1 and 1%, Nos. 16 to 18..... 95 
15-16, 1 and 1%, Nos. 19 and 20.. 05 
15-16, F ANA 154, NO. BI... .cccesescce 15 


TG-16, I GUNA 156, NO. 28.2..cccccceese 
I RE a ae 
KH, Nos. 16 to 18............-. nese 


DOHADHAAAABAWAWdAAN KROHN HAO HWW 


%, Nos. 19 and 20....... 25 
| OOS ee eeeeses 35 
1 Oe Sa en 45 
13-16, Nos. 13 to I5.... 25 
13-16, Nos. 16 to 18.... ne 35 
13-16, Nos. 19 and 20......... 45 
NR isle bs cematenackokasncesenaes 55 
a ie A cncisinccwceiciascunasaqwainveses 65 
3). Nos. 13 to 15 35 
%, Nos. 16 to 18.......... 45 
%, Nos. 19and 20....... 55 
gy OS re 65 
bf Ne Bi oveesconsexesse 75 
11-16, Nos. 13 to I5... 55 
11-16, Nos. 16 to 18..... 65 
11-16, Nos. 19 and 20... 75 
eI Nr Gaincicas mincdenwcicedednnnnanscnseqneudaipcaiel 85 
A IRs to scoceks counee'cacaniresabuavenssdoba/edes 3 95 


Big BIOEs SOLO BS. cccccccce 
%, Nos. 16 to 18..... 
5%, Nos. 19 and 20.. 


ee eae 415 
3%, No. 22.. woe 25 
ily TN ll va cncas ioascategeiaddiaenieaaanenseniaadinietexeionss 4 35 
Light Band. 

ls OO Wt RG OO BN BIg ccccndscoconvesscccsensacieon 2 25 
1% to 6 by Nos. 11 and 12. a 
I to 1% by &% to 3-16 in..... non an 
1 to 1% by Nos. 11 and 12... a 
% and 13-16 by % to 3-16 in..... +2 65 
% and 13-16 by Nos. 11 and 12....... need 9S 
¥% and 11-16 by &% to 3-16 in...... .... +2 95 
¥% and 11-16 by Nos. 11 and 12..... a Os 
¥% and 9-16 by % to 3-16 in. ...... eos, 2S 
¥ and 9-16 by Nos. 11 and 172... at oe 

og (te a aD 
SM I, SEAN OB coc scocsansnd ckevensbananssaeonnd 3 60 

Wagon Box Iron. . 2 

% inch, beveled edge, by Nos. 11 and 12...... oe 
% inch, " a * 13 and 14......3 05 
¥% inch, “ ves - II and 12...... 3 05 


% inch, “a “ “a 





Iron Boiler Plates. 


Tank, ¥ inch and heavier... 
C No.1, a vin oan 
CHNo.1 - as 

CH Flange, “ a 
Extra Flange, 
Solid Fire Box, 


“ 


“ 








Marine Flange.. itn 
NONI, noni kruss cnp nndensancpabseudacedanscékaasebasibussa 
Above includes plates 90 inches wide. 








00rd OB BR) Os ca sn siescavs ockeonchesaniatios 4c Ib extra 
96 to 1o0 in. wide....... ni - 
1oo to 104 in. wide 1c - 
SOE GO SE Rhy WED axcracndciesvostnanpendensasnncnnts special 


American Cast Tool Steel. 





ROUND, SQUARE AND OCTAGON. cts. Ibs 
SR Bi Nic cnccectnoscnscesandnasachcasnsaneanas 09 
re ee ren 09 
FG CO 96 ONA-SFE BO 8 Ud crccrcccccoscccccccsccsosccsces 10% 
GOO inci cies teas acraprocsieténbadecniecddesssalanenent II 
iy MPI MIE AMID soc, scnsadancankbaunenseasaumaiananoens 10% 
OT ea nee 11% 
\% to 9-32 and 6% to 7 in.. 12 
Ut Us sii calacshosnakakeiunnche Goukdesseunessaebenthdebeatanbens 14 
Flats. 
cts. Ibs 
2 to 9-16 wide by 2 to $% thick.......,...cccccssserseeees ° 





CLEVELAND ROLLING 


MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel O 


Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





Bessemer and O. H. Steel. 

ct. b 
base price, 02% 
. - 02% 
“ 03% 
ae o2 4 





Cutter Shoes, tapered and burr. 
English Tool Steel. 





Burden Boiler Rivets. 









¥%, %, 11-16and ¥% inches diametet............... 4 00 
Bridge %, %, 11-16 and ¥ inch diam............ 4 00 
SCRAP IRON AND OLD METAL. 
NET TONS 
No. 1 R. R. wrought SCrap...........:0...eeeeeee $20 50 
No. 1 wrought scrap............ «+» IQ 00 
No. 1 Machine cast scrap.. 13 00 
Pipes and Flues (clean)...... - 23 00 
RO GE cov cnsesescctcckvotepebedines 24 00 
PARE “CRE RIIR, ocecvcees squscantvascosesosesnes 14 50 
Wrought turning (free from cast).. . 13 co 
Ny IIEEIN a cial caskaycotcesaseocsenvia encons 9 oo 
Uncut wrought iron boilers........ . 12 00 
Steel boiler plates............002..0....006 . 13 00 
GrOtO BFS... ccs ccegiececvsccnss eeene 8 50 
Pipes and flues (Clean)................. . 12 75 
NE SEO ccd svoiaeen aioe . 12 50 
Hoop and band iron. 9 50 
eee ord 8 00 
Wrought drillings......... .........66 .-» II 00 
I  < cocis cccsnebasanesseeeisascasosusbesse 9 50 
5 Gross TONS 
I ND od ss ce va cossan adeassevenceeseenn 24 00 
Old steel rails..... 18 00 
Se III sw ccasitepsnscdunnssePibessisasnbovpsanih 17 00 
Old copper................ $B 10 
No. 1 H. red Brass.... II 
Heavy yellow Drass..............0....sescsssce 8% 
Light yellow brass..... 6 
2 ae 
Tea Lead........ 
ES Se 3% 








DALLIBA, CORRIGAN & CO.,; 


DEALERS IN 


Iron Ore & Pig Iron. 


Rooms 716. 717, 718, 719 Perry-Payne Bid’g 
CLEVELAND, O. 





TUTTLE, OGLEBAY & CO., 


Commission Dealers in 


rrom = Ores. | 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 


CLEVELAND, OHIO. 





J. H. OUTHWAITE. W. G. POLLOCE. 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


Trom Ore, 


Perry-Payne B’ld’g, Cleveland, O. 


CONDIT, FULLER & C0., 


Pig and Bar Iron, 
CLEVELAND, OHIO. 


Pickands, Mather & Co., 
IRON ORE .- .- 


— AND— 

PIG IRON 

Corner Bank and Superior Streets, 
CLEVELAND, O. 














H. P. Hussey. Geo. H. Pomeroy. 


HUSSEY & POMEROY, 
EXCLUSIVELY PIG IRON, 


Strong Foundry and American Scotch 
Irons, Gray Forge and Bessemer . 
Irons for steel purposes. 


Room 57, Grand Arcade, Cleveland, O. 





PITTSBURGH & WHEELING COAL C0., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R. R. Capacity, 3,000 tons daily. 
Office, 29 Mercantile Bank Building, 
CLEVELAND, OHIO. 
Lake Shipping Point, Lorain O. 
Tas. PATTERSON, Sales Agent 








$80 will buy the best No. 1 band saw in the 
world. 

$100 will buy our new No. 2 band saw. 

$185 will buy our new patent band re-saw- 
ing machine. 

y en will buy the best No.1 automatic ri 
sawing machine. Weatherboarding attach- 
ment included, and one 12-inch rip saw. 

$125 our new No. 2 complete as above. 

For furthe: particulars address 


STANDARD MFC. CO., 


118-140 Main St., Edinburg, Ind. 


Two Books for Foundrymen. 


AMERICAN FOUNDRY PRACTICE. 


BY THOS. D. WEST. 





Treating of Loam, Dry Sand and 
Green Sand Moulding, and contain- 
ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


West’s Moulder’s Text-Book 


Being Part II of American Foundry Practice. 


Presenting best methods and original rules 
for obtaining gn0d, sound, clean csatings, and 
giving detailed description for making moulds 
requiring skill and experience. 

Alsocontaining a practical treatise upon the 
construction of cranes and cupolas, and the 
melting of iron and scrap steel in iron 
foundries. Either of the above books will be 
sent by mail, postage paid, $2.50. Address 


CLEVELAND PRINTING AND PUBLISHING CO., 
CLEVELAND, OHIO. 





—— THE -—— 


Detroit - Sight-Feed 
LUBRICATORS. 


(Gates and Seibert pat’s) 
Are pronouncedthe best 
by more than 40,000 
Users. 

Simple in operation and 
always reliable. 

A lubricator sent on 30 
days’ trial to responsi- 
ble rsons. 

“T would not takeffive 
times the cost of my 
Lubricator ifI could not 
get another,” is the 
statement often made 
by users. Send for cir- 
cular and price list. 


Detroit Lubricator Co., 


164 Griswold Street, Detroit, Mich., U. S. A. 


LABORATORY 


CHEMISTRY - AND - PHYSICS. 


Tests of Ores and Strengths of Material re- 
quiring expert work a specialty. Address, 


J. F. ELSOM, 
New Albany, Indiana. 
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ey wet ee’ | an eee... eee Webster, Camp & Lane Machine Co. 





















































































6 to 7 Ibs -$13 dis 60 
Anvils. Pulleys 
American... ys. : {| [SMANUFACTURERS OF 
Wrights.......... “SE <0 'B IQ Iron Pulleys, Walker LAst.........0...:000s000.4i8 45 
Medart Pulleys................ dis 55 1 . 
* Split Wood Pulleys....... dis 45 IN Machiner 
e BRE Risscpceiveicicerd dis 40 3 ’ 
Blacksmiths Bullock’s.... dis 50&10 Rivets. 
se yaad Td Repent atereaapapise Satchmo Me Improved Band Friction 
Belting Iron, Ordinary, Cooper’s Block and Carriage Hoisting Machinery, Geared 
23 list November SG vxccicsesiensirpcisvpntiabeauae dis 50 or Direct Acting, for round or 
Boston Belting Co’ s aeeeeee... See SOROS St CORR. ccgciversacnsseviesbibitepevcetecsonsid dis 50@s50&10 flat rope 
“ “ “ ~~. dis aimee Rope. ; 
Hoyt’s Short Lap.......0. vreasecersssseveseensesis 45 | Manilla, % inch and over........sssesesssees 8 Bish Wire Rope Haulage 
Cleveland Rubber Co. extra standard .dis 6o&10 | Sisal, % inch and OVET ..........sssssessesseees 8 h13% Machinery, 
Shultz Raw Hide Leather Belting, single Ss Sand Paper. 
sosnebovusuahevaaianape nseuehceiakaiehsecerenh ubanmiaeunred is 30 ( ; 
Shultz Raw Hide Leather Belti 2 $4... evssvecsercccescoese soscesons (Endless . or Tail Rope 
pdevchpantn soap tageey ahcahioneerorst sesevet ee 5 OS se ga aaa att Systems.) 
Standard, oak tanned inuslae i 
4 Alexander Brothers’ ate a SR MIR A, (0p re nd rae ens et renseen sb osboearemnonmeenarces CORNISH PLUNGER ..AND 
Blowers and Exhausters. BUCKET LIFT PUMPS. 
D.. Tt tert emnee..¥. 5.5.35 cacechestsvoesscscteoses dis 20 | Disston’s Circular L P 
Boston RR RS Ba uaed Ais 35 ~ Bend. RRS Automatic or Slide Valve Steam Engines, Sheaves. 
Borax. oe a Cages, Buckets, Etc. 
SOC R eee eee ee eee eeee PCPS SOETET Cee eee ETE RE EERE ST SEe a6 “ i ; oS 
B Ihol4 @10% Pia Swages Dissioa's Patvenveeve seve earsend for Catalogue D. 134 N. Main’ ., AKRON, OHIO. 
White gross 50 Atkins’ Sail aa + alparar fk EEE pee 50 
ICS ...cccesceccvarseglscccevercnsssontssbise senses Mitt, Wolke and Ibias Gases. dis a0kkro 
White Crayon. Toss 12@12% dis 10 ‘ y g 4 ‘ " 
White Crayon grou TOU die fo | Wolsey Ame DIME Same 3 ‘SPECIAL STAMPERS OF SHEET METALS. 
BLUeC.... ccccccrece eovcenscccceesescccccencesevceenccces secesese dis 85 oe 7 We do Stamping and Pressing of Sheet Metals for 
Cross-cut Saws... ...dis 7oc per ft Tinni Gudenninl 
“ Dexter Cross-cuts ..dis soc“ a1] Classes of Work. Also nnine, Galvanizing 
Cushman’s 4 Jaw Independent............ seis 40 = ag ‘. PONE are = ~ ae y wa Snpeuning. Also cole manufacturers of 
Combination wei : uttle Tooth Cross-cuts..dis 25¢ “ 
“ Geared Scroll.. oe ~ bots ag pentane se .™ Sea m less Steel Bu ckets. 
si — Brass Workers. i INO, 1 Handles... ccccocccsccecesssesctoes is pd per pair sk your dealer for e Avery Paten eamless 
Oi etinmienenietng scnel is 35 | NO.6 “© —srsssesssssessess dis 16c Ste: Kiev. Bucket. THE AVERY STAMPING CO. 
Wescott’s Serod eadent ye ota 0 eee Saw TOOIS.......e0eeeseseeee eoeees “4 Successors to The Avery Eleyator Bucket Co : 
PURAMITIIINE Sc cpcsnscccncesosiscccccesttt G0 | SQEROCEIOD «— . .  invcesctevedonrese seen’ ‘ 
be Little Grant Drill... di Detroit Saw Works, Circular is Cleveland, 0., U. S. A. 
Horton’s Universal & Ind....... i is 6 ie Band..........0000.cceeseees 1S CALDWELL PATENT. H. W. Caldwell, 131 W. Washington |st., Chicago, 
National Combination.............. di Mulay s Ill., General Agent. 
a SS Screws. 
sy Independent.............00006 i Wood Screws—List Jan 27, 1889. 
Almond Drill........ssssseseessseers i SURE SEA. 5s crccsecscosssvesessdvabnes ..dis 50 
la cg MNteNeaeeeeeeeeneeeesaanes Roun y= iron ye 40 
seeeee Flat head brass... is 45 ® . 
] ee — brass. oe Unique Automatic 
I IMI co ocs covcedhcacoucadovssbsnsnsiueecs is 65 
Cleveland ees dis 60 i 
Pratt & Wiliney 5 iy Seetneccormamtn ais 70 Steam Sight-Feed 
Standar Machine, fiat head, iron............... is 55 
Brown & Sharpe, Mil Machine, round head, iront.........c.cccscs000000 dis 50 
Bench and hand— a 
Lag od en eed abies pesrsroeniod dis 7575810 
Cc tent t Rucccescsenciseccoseceses P ° ° 
Cast Steel Bb ad cay Redo ss Indorsed by Leading Engine Builders. 
Iron, steel points Shovels and Spades. 
Manufactured under strong patents, the va- 
Drill and Drill Stocks. Ames’ list November 1, 1885 i lidity of ee is ee . . 
WPS G Qe R i os sascssckcsvcsscccstacssvaciemnsesesd dis a ie aR a ee Ra i For Illustrated Pamphlet and Price List fully 
Morse Taper and Straight shank to - Hussey & Binns, railroad..... i describing above, address 
RUG sc acessnncuseeunnecheseuhunietesvelaameeusanmedeacs s 10 
Moree Taper and Straight shank taigers Taps. UN 1Q UE LUBRICATOR CO. ’ 
CHBM TID” sevevecvccccesscsacecssecveccoses concnseveccvees 1S 25 N Ra i ; - 
Drill AL hy . no Mang end Wut tos mr a ios ay OE Mansfield, Ohio. Lubricator for Station- 
srentacs. eseseudien i Morse “ “ “s ~_ all other we <% Active Agents Wanted. Special inducements ary Engines. 
3 engines, umps, . “\- 
cl \vELR AC an sevesevneeneneeenes wo Pratt & Whitney . Sate Unenantion. offered Dealers and Jobbers. Double Connection. 
Tg SRR Eee Pipe Taps to 2% _* 
Emery. Stay Bolt oS eae i THIS SPACE IS TAKEN BY 


No. 4to No. 54 to Flour, Cc. FB. Stove Bolt Taps aeeeeeeeceesescesess 


No. s4to Flour C.F. | Pilicy Taps conccccnvoeecnen SWAITE & SII. 


































































meer oye mo Twine. BC. B. MANUFACTURERS OF 
544c 3 ¢ No. am Flax Twine, ¥% and ¥%Db Balls... -21c@29¢ 
yI0i 6%c - © No. - 4 and &% --- 180@28e 
f No “ “ Kwa nd % “ .16¢@27¢ 
Io ¢ 7c me A ‘Hemp, *é & Hd > Lenmed (Spring Twine) )1r¥%c 
1 % Cy ie RR ee 12@12\c 
Bard —* — Paper di 6 3 ply Mi Hy ‘Satie Lasnamaaasinenepeanesicet 11@1ke & 
Py or hee ae eee Cotton Wrapping, 5 Balls to D............... 15@16c 26x26 and 28x28, 30x30, with bed from 6 to 14 ft. long. Address all correspondence to 
yises. 
Emery Wheels. iia i ane ia SMITH & SILKE, 
———— teeeeeeeeeeeereeccsesseeeecereeeeceoesesesoess “ Po os Parker’s......... na RIS RN aia re dis 20@25 N. E. Cor. 8th and Lock, CINCINNATI, O. 
Grant....... dis 55@60 Prentiss.......... \eeeeeessccasccersesecesscessecessseceesers dis 20 
Union Sto ..eed18 60 Stephen’s Genaehddessecchdsaenananien dis 25@30 
Sterling... i Barrett’S....-sseccsssesessneessssnenssssnsennssnrsnsessees aie 30 CLEVELAND FOUNDRY. 
Vu canite..... ; _ eee ee eee eeeeseeereeeees eeeccceecroeces 5 
II sci cissrhtnobscocsrtshabasnsetognencceene *Bessssssnrersesessvenenevezssscsasssssneesstecs dis 10@15 
a nnentrenrseemonsneeci £ A ee NRE RE: dis 39 | CF esacst inss 
Crystal.............. ...dis 65@yo | Maneer’s machinist...............scesseeeeeees dis so&10 
Wa i eseee nsccavin cacssa'vscnsnonssdonuastentaenaenepsizal i Wire For Machinery and Rolling Mills. 
wines en a ; New List, Jan. 18,1883, CAR WHEELS 
CTOISON...++sseeerererseeeereeeere TO@6o&10&K10 | Brass and COPPeEs..... ...eccsceceeceesseeeecesees dis 20@25 ; ; ; ; 
‘ienuiaikis RF mae Fo mor be Bright and annealed, ates. en aie 708 10875 All pea aay Ce Axies.| 
Black Diamond..... dis 60& 10@60& 10& 10 “ as Nos. 27@36..dis Loy ge 9 4 . aoe ‘ra 
Arcade... vovevcccccrcvccccescccecoesoscccceoeescccecsed dis 65@70 | Co pered Nos. o to 18, market list. dis 70@ 708 5 ST. RAILROAD TURNOUTS. 
DOERR COE Boca ce scrccesecocsceccscnsesvocesacs ..dis 65@70 | Galvanized Nos.oto18 ‘“ dis 65&5 | Nos. 9, 11 and 13 
WEStETM.....seessesserecssernesesneeseesesssssenenneesnesens dis 70 | Tinned market Nos. o to 18 dis 673% Winter Street. \ BOWLER & CO. 
Stub’S....seereersererseeenenens te neneeeeeeeeeeseerseees eee WN OV Cem eo oe eins va cas ucuconengneaseesuieaniondee is 
Grobet’s...... .... pinsesnevecenssssssenns sesneusnareneeeys dis 30 Tinned Broom Wire............ 
Reynolds Bros.’ Hand Cut......ssssssereeeseees dis 50 | Annealed Fence, Nos. 8 and 9.......... s.s000GiS FROM i-4 TO 15,000 LBS. WEICHT. 
Hammers, Annealed Grape, Nos. 10 to 14 ‘dis 75 True to : 
: ; pattern, sound, solid, free from blow-holes and 
De We scansrtnesutneass dinsndabirabratatateadicentenaeansad dis 40 Stub’s Steel Wire regular............ $6.00@D dis 30 of unequaled strength. 
Atha new list, Jan. 15, 1887........0.sccececceres dis 50 Wrenches. Stronger and more durable than iron forgings in any 
Heavy hammers and aledges under 5 bs. Be . a P position, or for any service whatever. 
over 5 Ids 14c, new list. Cos's guaxine, cash in ten days..............dis 50 60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 
Jack Screws Girard Standard............csececeeeee coeeesees dis 7o&10 this steel now running prove this. 
. AQricultural......ceseecsrsseeseeeesseesees w+ is 75&10 Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
Tilinois Bolt Co. list..........cscssseseeeeeeees WAR 90.0 RN i dis 5s&10,& 3 tives. STEEL CASTINGS of ev ery description. 
Nuts and Washers. Bomnse & a’ s Combination ............. a Send for cirulars and prices to 
Donohue’s Engineers............sssssceceeees is 20&10 
Size of bolt inches is 5, 16 st % 4% % 1 | Lamson & Fan nome Engineers...........00+: dis 60 women eater Steel Castings Co., 
ee ae alte a me sic 354 3% | Billings & Spencer's Drop Forged.........dis 10 CHESTER, PA.} 407 LIBRARY, ST... PHILADELPHIA, PA. 
Washers 9 8 446 4% 4% | alligat “ © aaa 
In lots less than 100 bs, B p add c., 1b — Refit 
boxes add 1c to list. —= = /|- LANSING IMPROVED TRUCE. 
Nails (wire.) . * 
List Iuly ORE, ks se Re en dis 70 &10 Sebastian, May & Co. Ss 
Standard Penny TNaiis, B R beg os card rate 
{ca haiaaanenieie 2.30 | Improved ‘Screw: 
Less car ce 40 Cutting 
Oilers. 
Wheat OI I is csssscazndnusanrsbsacasenentavnatbanddcaad dis 60 FOOT or POWER 
OE NE OC iii soins snanapsenstasacenianionl dis 50 LATHES. 
Malleable yw 8), No. 1, $3.60; No. 2, $4.00; 
ID i Ra Oe Mi cccincacseresconsnscnsd dis 10@10&10 
Packing Steam. 
ae Te OO sans ccnscsensscicassnsncsanccéeanns dis 60 
American Pac _ Hemp soenecnsbesesanoss $8 Dro@i1 
Russia Packing «— ‘ esescccsssovscsereseesee Big - 
Italian Packing Ae caasaseanabaioal 8 bi3@14 Catalogue of Lathes, Dril 
IN BRIO sac naccnsncdsitanceeneasansenaadiaes e 40 Presses& Machinists’ Tools 
OES SE SPOR -B Dso and Supplies mailed on ap- 
Sace Raber... iie@ss plea W. Second St...” | Made by Lansing Wheelbarrow Co., Lansing, Mich. 
Bexcelsior Rubber............ cccccccsssscessseeeees fad CINCINNATI, 0. a@ Write for Catalogue of Iron, Steel and Wood Barrows and all styles of Trucks. 
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HARDWARE MARKET. 


Augers and Bits. 






Cook’s Douglass Mfg. Co 
Russell Jennings’ augers and bits 
Expansive Bits, Clark’s small, 


BRIO, Bra cveccescp eevee: coccopesecoesescaons 
Hollow Augers, Ive’ ........sccccssceseeeeeeees is 25&10 
Hollow Augers, Bonney’s Adjust. ® 

IE SU os ists amned avedeontniciun idewebesentourtpeends dis 40&10 
Hollow Augers, Stearns’ Adjust. ¥ 
SIN 2 MD. siceribeciodoatbape svarsenensnavdeivaiamaibl dis 20&10 
Gimlet bits, common.......... per gross ‘lt @3 25 
Standard Bit Stock Drills....... sooctanl 10&5 
Bhip AuZerxs......ccccccccecrcccoeed dis igikve@roiksoles 

f Axes. 
Makers’ and Special Brands— 
First Quality. .......0.ceccescccsseseeesens Pdox. of 25) 675 
EMER Pdoz. 
Full polished............scccsss: sscccsscseesessessnevsees 
Bolts. 
Cast iron barrel bolts................+++. dis ‘i 
Cast iron shutter bolts, etc...........dis 70& 10 
Cast iron chain bolts...........seccee ceseeeees dis 10 
Ives’ patent door DOI t.......6+ cess seeessseeseeees dis 60 
Wrought iron barrel bolts............ dis Lm ne 
Wrought iron square bolts........... dis 70@70&10 
Wrought shutter DOIts......... ccccceseeee dis 60&10 
Sargent’s list 
Carriage, common, or TOE scccccrnctns is 75&7% 
Tire, common, 0 ER KI is 70 
Carriage and tire, Philadelphia pat- 
is 75&10 
dis 62% 





Wrought Drass.......cccceceeceecscrsssseeeersacenens dis 80 
Cast brass, loose joint............ sce dis 334&10 
Cast Iron— 

Fast joint, narrow.............-.. dis tcrete@telss 
Fast joint, broad «dis 55&1 

I II ccvsepechighetowcnrsusacseueall 

Loose Joint, jAP.....-.-.--seeeeereeeeenees di 

Loose joint, jap. with acorns 
LOOSE Pit, ACOTMS...-.-...-eeeeeseseeeeeees 
Loose pin, japanned acorns ..dis 70&10@75 
Loose pin, acorns, jap. plated tips. dis 708&10@75 
Wrought steel— 





Wrought, fast joint, narrow......... dis 70&10@75 
Wrought, fast joint, broad............ dis 70&10@75 
Wrought, loose joint, broad......... dis 70&10@75 
Table Butts, back flaps, CAC... crcccceed dis 70&10@75 
Regular inside blind............:+..+0++ dis 70&10@75 
Light inside blind...................0++ dis 70&10@75 
LOOSE Pi8.........02..00ecccceecce cocesesveececed oo 70& 10@75 
Light loose pim..........cseereereeerees dis 70&10@75 
Chains. 


Trace, 6%4-10-2.. 
Trace, 64%4-10-3 
Trace, 7-10-2........++. ‘i 
German Halter Chain, list June, 1887...dis 50&10 
German Coil, list of June, 1887..dis 5081 

Galvanized Pump Chain 


oooh 8 b 
ack Chain, Iron.. dis 737 
ack Chain, ean. dis 7085 


Socket Framing and Firmer.....dis 7 SG75& 10 
Socket Framing and Firmer, Buck Bros S 30 


Socket Firmer and Framing, L. & 
I. J. White... ..cccccrrsscssescrree sececeees dis 30@30& 
oe. Deki 




















Table 
Excelsior Pocket 
Nail and Spike............ccccee cscseesseees dis 50&10&5 
Double cut, low liSt..........-scccecesseeeeeseeeeeees dis 25 
NTE vsccce ove caoseesvoccesnss ® gross $12, dis cients 
Hangers. 
Barn door, old patterns........... dis 10& 10@70 
Climax, (Anti- WEONROEN ciccccescsce veani) bavosse dis 70 
dis 40&10@40& 10&5 
cosas biapiaevaaseneeneianaal dis 40 
Rlamaadsetapbesssasinoentsrnesd: duaneutel dis 50&10@60 
Terry’s Patent.........5 in., $12; 4in., $10, dis 50&5 
PATAGONM 00 cccceccecescccceversecere seeececeseceesscces dis 40&10 
Richas’............ccccccrercrerecsoreceeseees dis 30@30&10 
rere = ails. 
No. 10 
Ausable, # P.. 23 pA « pA 2. dis 25&10@25& 10&10 
Putnam, $B. EB £0 20 BE BSccccccccsccseorsurssssses dis 15 
MINI, .ccccenecscescedh covenebednecend dis 25&10@25&10&10 
Horse Shoes. 
Burden, at factOry.........ceeceersseee ereees $8 keg $4 00 
R. I. Herehoe Co., Perkins’ Imp. at 
PROBOTY. occoccesccsccscoscccscosssevee 8 keg $4 00 
Mule ‘Shoes, at factory ...B keg $5 00 
Knobs. 
Carriage, , Jopanned heeoceesees % gross 80c dis 60&10 
Base, rubber tip........ccceeeeseeseseeeeeeees dis 7o&10&5 
Hemacite door nobs, new list.....dis 40&10@s50 
DoOOr mimerall........000. csccccccsescecscoocees dis 65c@68sc 
Door Por. japanned............ssseseseeeees dis 75c@78c 
Door Por. Mickle..........-sereeeseereseeeeeres $2 co@2 25 
Door Por. plated..........ccsccccccsrereseseeeees $2 00o@2 25 


Locks, Bolts, Etc. 
P. & F. Corbear, Locks and Bronze Goods. 


Door locks, knobs and latches................. dis 60 
Escutcheons and Be iscatncnicccsoarhacccencaussand dis 60 
Padlocks and padlock keyS................++ dis 66% 
Bell pulls, mineral, porcelain and jet.......dis 60 
Bell pulls, genuine bronze..........0..+0- dis 60&10 


Lever bell pulls, pesuine b bronz 
Butts’, genuine bronze.. rare 
Butts’ bronze plated... coresseseeeeeG 
Store door locks and latches... is 

Store door handles............cccceseeeeeeeeees 

Shutter hinges&flaps, genuine bronze.dis 60&10 





Shutter hinges, bronze plated.................. dis 70 
Flush bolts, genuine bronZe..............00000 dis 70 
Shutter knobs. genuine bronze...........004 dis 50 
Shutter bars, genuine bronze..............++ dis 60 
Sash lifts, genuine bronZe.................eceeeee dis 60 
Sash pulls and plates, genuine bronze.....dis 60 
Push plates, genuine bronze......-......e0+ dis 60 
Drawer pull, genuine bronze............++.. dis 66% 
Letter box plates, genuine bronze.. beer 608& 10 
Barn door 1Ock..............00ssecsssescoceeenceses dis 33% 
Pliumbs and Levels. 
pear 21Gb iiccccccossscssecad dis 70&10@70& 10& 10 
OCHO 1OVOIG. 0062 csorecccsecesces dis 70&10@70& 10& 10 
Davis’ inclinometers.......... ...ccseeeeeeeee dis 10&10 
Pumps. 
Cistern, best makers..................+.. seh romeo 


Pokes, Animal. 


Bishop's I. KX. Tyessceersesccorsercvvescceescees 
Sa . 
SD WINE ves chee cscnnsssctastonpentel 
DISEOP’S AMOFICAR .00ceccccscvsccccsccsccceee 






Cast steel... 
Malleable... 


Razors. 


hn ERE OEE DO sicestencrscsessiiapecsonsenperd dis 20 
ostenholme & Butcher............. $10@£...dis 10 
Ie SOE ven cnsuictesaaputiceninns yes onishieed dis $9 50 net 


Hatch, Counter, No. 171..........cse0e00 ® doz $21 00 
Hatch, Tea, No. 161............ -- B dox $6 7 








CBRTIIOMS COCR EREB a. orsccrconiscreces pusctebnacbases S$ 50 
Family Turnbulls.................ccsese« dis 30@30&10 
Scale Beams, List penaeny 

12, 1882.. dis 50& 10@50& 1084 


Screw Drivers. 


Stanley R. & IL. Co.’s became 
PD crock svcinn siceinquserntotesthes eucedois dis 65&10 
Stanley R. & L. Co.’s Black way is 60&10 
Sets interchangeables.. doz $18 dis 25 
Squares. 
BUOST OWE BOR. sce. cccscccccevesccscesnee 
OE OE EES TES * 75& 10@8o 
Disston’s try square and T —- «dis 45&10 
Winterbottom’s try and miter... dis 30&10 
Tacks, Brads, Etc. 
New List, seeeny 2, 1888. 
American iron carpet tacks all 





DRI incssxenteinh .cacdteappesenniteosicnevsend dis 80@8&5 
Steel carpet tacks all kinds............ dis 80@80&5 
Swedes iron carpet tacks, all 

PERI cccuiniel celiiadiivda seliovsasedesosrsnncgande dis 80@8&5 
Swedes iron tacks..............ceesees dis 75&S@758&10 
Swedes iron bk. aananacpiad™ ie <fe10& 

WII sc ccevevenevectonshiebencn sensed 8 75&10@75&10&5 
Tinned Swedes iron tacks..dis ja pee yee 
Tinned Swedes iron Up- 

holsterers’ tacks............. vals 758 10G75& 1085 
American iron cut tacks.............. dis 75@75&10 
CI TI os oa cicseses ery cevsaicavencsertencenced dis 50&10 
Copper finishing and trunk nails...... dis 5o&10 
CORT WOE BRIER .occcccosvecsesices dis 50& 10@so&10&5 
Finishing nails...............+. dis 70&10@70& 10& 10 
Hungarian nails bane 

miners’ tacks... dis 70&10@70& 10&10 
Gimp and lace. tacks. ccacpecend dis 75&10@75&10&5 

tinn on onl 10@75& 10&5 
Trunk and clout nails....... 10@70& 10& 10 


Tinned ene emneenst ae 7O&10@70& 10& 10 
Basket nails... even ~~ Ese ae aa pe 
Chair maile....ccrcccccccrcreccccees 70& 10@70& 10& 10 
Common and patent brads. dis 70& 10@70& 10& 10 
Tinned capped trunk n’ls..dis 7o&10@70&10&10 


Hartman’ § Patent Inside siting Winton Blind 








is the most 
popular Blind 
in America. 
Architects & 
builders pre- 
fer it to any 
other, for mer- 
it, style, con- 
venience and 





e Only 
Blind that is 
furnis’d with 
an automatic 
Burglar - Proof 
Lock, free of 
charge. This 
is an item of 
immense mag- 
nitude, and 
may save you 
many times 
the cost of 
blinds & per- 
haps life also, 
and the only 
blind that 
gives entire 
satisfaction. 

Thousands 
are in use. 

Send for illus- 





Agents wanted everywhere. 
trated catalogue and prices. Manufactured by 


HARTMAN & DURSTINE, “2.38e755"’ 





J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
B. PIERCE, Secretary and Treasurer. 





GEO. P. BURWELL, Gen’l Agt., 208 Superior 

4 St., Cleveland, O. 

Cc. A. BURWELL, Chief Inspector, 208 Superior 

® St., Cleveland, O 

A. D. BAITH, Special Agt., 
Cleveland, O. 

R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. 

J. E. WOLCOTT, Special Agt., Akron. O. 


208 Superior St., 





C Ll P S E| aust ® bots 


LECTROTYPE 


Teed NCRAVING CO. 





itcher ‘spout, best makers.dis prwed x 
Pitcher spout,cheaper goods dis 7o&s@7oa&k1 





Huntington & razaumnt. 


QUICK RETURN 
Drill Presses, 


SPEED LATHES AND 
CRAB _WINCHES. 





Send for Circular and Price 
List. 


13 Champlain Street, 


CLEVELAND, OHIO. 
B. BARRETT’S SONS & CO., 


MANUFACTURERS OF THE 


Barrett-Laughlin Car Box meme Axles and Chilled Wheels 











Coal, Mining ‘and ius 
CARS. 5 


THE BARRETT-ILAUGHLIN 


CAR BOX 
Patented Dec. 6, 1887. 








WOOSTER, OHIO. 


&@Send for Descriptive Circular and Price List. 


THE W. BINGHAM HARDWARE (CO., 


146, 148 AND 150 WATER STREET, 


CLEVELAND, OHIO. 


HARDWARE, IRON, NAILS AND METALS 


OF EVERY DESCRIPTION. 
Railway, Machinists’ and Miners’ Supplies. 


WILLIAM JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL. 


MALLEABLE AND CAST GAS AND WATER FITTINGS. 





Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Pennsylvania 
Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves ; Boston Belting Co.’s 
Rubber Belting, Packing and Hose; Alexander Bros.’s Leather Belts. 


STUBS, GROBET & ROTHERY FILES, ETC., ETC 


THE CONVEX GOAL SIEVE. 


THE STRONGEST AND BEST SIFTER IN THE WORLD. 


Made of Sheet Metal. 
Sifts perfectly clean, no 
ashes accumulating in 
the center. Write to 
your nearest jobber for 
prices. 











MANUFACTURED BY 


LOCK MAVEN SIFTER CO.. Lock Haven, Pa. 
































. Hulet, Holmes & Co. 
i MANUFACTURERS OF THE 
CELEBRATED 
ew =e 
Eclipse Folding Clothes Bars, 
The latest and best Clothes Bars on the market. Also manufacturers of 
Pick Handles from Second Growth Hickory. These Pick Handles are 
made all sizes, and for beauty of finish cannot be excelled. Write for circu- 
. a lar and price list. HULET, HOLMES & CO., 


BEREA OHIO 





Patent Wrought t Tron Shear and Punch Combined, 


: For Cutting and Punching Iron and 
Plow Steel. 


This Machine will cut 4 x 5 Flat Iron and 
1% Round or Square, and Punch % 


hole through 3 Iron. 
Hh i @}) ——MANUFACTURED BY— 
one Rengete 


CD 


Cleveland Hardware Co., 








CLEVELAND, OHIO. 
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- ANNOUNCEMENT! - 













*moT}Isodxy 


‘O ‘N 24} 38 AATIIA, TYSAAAIND 
MaN INO 10} TWOAW AION Pesfsoel eM 


(3nd 3a¢g) 


We have the pleasure of notifying our custo- 
mers and friends that we have secured a long 
lease of the new building at Laight and Canal 
sts., and shall take possession about April 1. 

Our new quarters contain about 45,000 square 
feet of floor room, and has light on three 
sides. We therefore shall have increased 
facilities for manufacturing and executing 
any orders that we may be favored with. Our 
plant will be a modern one, and all necessary 
tools for the proper and expeditious pcmnes ow 
of work will introduced as fast as required. 


E. E. GARVIN &CO., Laight & Canal Sts., New York. 





HEADQUARTERS FOR 
ANIMAL POKES 


They prevent animals from 
breaching or being injured 
by bar wire. Best in the 
market. Recent valuable 
improvements. Prices low. 
Factory extensive and relia- 
ble. Send for catalogue and 
price list. 

A. W. BISHOP, FRerea, O. 








The Goodrich Folding Bath Tub. 


Greatest Invention of the Age 


Comp’ete in all requirements, is 
delf-Heating aud Folding. 
When not in use occupies 
space on floor less than two 
feet square. Can be used 
in any ordinary bed-room. 
For full descriptive circulars 
and prices address 

Mich. Bath Tub Co., 
Homer, Mich. 





A section of our new Steam Pipe Casing complete. 


A. WYCKOFF & SON, 
Patent Steam Pipe Casing 


For Underground Steam Pipes. 


Send for Circular and Prices. 





Two staves removed to show the lining between 
the inside and outside staves. 





UNIVERSAL RADIAL‘: 
RADIAL DRILLING MACHINE 


— THREE DESIGNS. SIX SIZES 
EMBODY ALL DESIRABLE FEATURES 


PRICES$450.°°& UPWARD 
wo UNIVERSAL RADIAL DRILL CO 


INCINNATI. O. 


we 








Steam Jet Pumps, - From $4.00 up. 


Automatic Injectors, - “ $5.00 up. 
High Lifting Injectors, ** $6.00 up. 
Shafting, Hangers,- - ‘“* $1.00 up. 


COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Etc. 


COLUMBIA INJECTOR CO, CLEVELAND, 0. 








SEND FOR CIRCULAR OF THE 


“"“EAS'T'1.AES E:” 


Metallic Shingles and Siding ! 


THE BEST ROOFING FOR CHURCHES, SCHOOLS AND RESIDENCES. 


sey AM 





AN < \\ 
mMaNuFacTURED BY ZW, J, BURTON & COo., 


SUCCESSORS TO 
THE DETROIT METALLIC SHINGLE CO., Cor. State and Park Place, Detroit, Mich. 


STEAM PIPE AND BOILER COVERINGS. 


Asbestos Cements, 


¥ MINERAL WOOL 
HAIR FELT, 


Coverings and Asbes- 
tos Goods of all 
kinds. 


JOHN A. McCONNELL & CO. 


69 Water Street, PITTSBURGB, Pa. 


_ JOHN ADT & SON, 














The above cut represents Reed’s Cele- 
brated Sectional Covering. 


Mention this paper. 





NEW HAVEN, 


® CONN. 

wee Builders of Machinery for Hardware Manufacture. 

as agp: : : : : 

23 Automatic Wire Straightening and Cutting Machines, 
A 

f2 Butt Milling Machinery, Butt Drilling Machinery, 
ns Riveting Machines, Butt and Hinge Pin Ma- 
Mo chinery, Drillirg and Countersinking 

=" Machines, Foot Presses, Etc. 





THE - ARMSTRONC - PURIFIER, 


—wITH— 


EXHAUST HEATER COMBINED. 


Purifies the feed water by means 
of the live steam, and heats the water 
up to the boiling point by means of 
exhaust steam. 


A full description of this heater, together 
with a valuable treatise on steam boilers, 
sent to any address free of charge. Address, 


Armstrong Bros., 
SPRINGFIELD, OHIO. 


IRON CLAD PAINT CO. iron ciad paint co. 


Factory, 75 & 77 Central Way. Sec. & Treas.. No. 3 Case Build’g, 
CLEVELAND, OHIO. 





And get the genuine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

FURNISHED both Dry and 

Ground in Oil, 


USED BY NEARLY ALL 
THE RAILROADS 





McClure & Schuler, 
ENGINEERS & CONTRACTORS. 
Bissell Block, 


; PITTSBURGH, PA. 


i ett 
| 


oi Hy 

Ao Blast Furnace 
CONSTRUCTION 

A SPECIALTY 









a 
Ce 
eure 
7 FZ, 


“ 


Sole agents for 


Massick’s & 


Crooke’s 


PATENT 


Fire Brick 


Stoves. 


Designs and Esti- 
mates for the con 
struction of Blast 
Furnace Work, and 
for all kinds of Hot 
Blast Fire Brick or 
Pipe Stoves; and all 
other kinds of Brick 
Work pertaining to 
Steel Plants, Iron 
Brick or Wooden 
Buildings, all kinds 
of Iron Construction 
in general. 

8@-We propose to guarantee and put into 
successful operation all the plants we design 
and contract for. 


VICTOR COLLIAU, 


Sole Manufacturer 








OF THE 


= improved Patent 
HOT BLAST 


Colliau Cupola 


ADDRESS: 


287 Jefferson Ave. 
DETROIT, MICH. 


McMyler Manufacturing Co., 
180 COLUMBUS STREET, CLEVELAND, 0., 


Sole Manufacturers of the 


MeMyler Patent 


REVOLVING 
STEAM 


£ i 
+) y \ { * 
Fe 
= Vf ' C é 
Va ing co, Also generalHoist- 


ing and Convey- 
ing Machinery, 
Ore & Coal Buck- 
ets & Dump Cars. 


INDUSTRY FILE WORKS, 
A. & H. Gough, Props., 


Manufacturers of 


Files Rasps, 


Equal to the Best English 
File. 


OLD FILES RE-CUT. 


All Kinds of Job Grinding. 


OFFICE & WORKS, 
48 COLUMBUS ST., 
CLEVELAND, O. 
C.GOUGH Manager. 


SHEPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes, 
Drill Presses, Scroll- 
Saw Attachm’ts, Man- 
drels, Chucks, Twist 
Drills, Dogs, Calipers, 
etc. Lathes on trial. 
P Lathes on payment. 
Send for catalogve of Outfits for Amateurs or 
Artisany. Address H.L. SHEPARD, Agt., 

124 Bast 6e. ond 6t.,Cincinnati, 0 









VEL AND, 6. 








ap Lathe, $1.25 
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Classified List of Advertisers, 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (ft) oncea month; 
the double dagger | t) irregularly. 








PAGE. 
Animal Pokes— 
A. W. Bishop, Berea, O............ccccccssseccceeee 15 
Bath Tubs - 
*Michigan Bath Tub Co.. 
Blowers— 
Buffalo Forge Co., Buffalo, N. Y.............+. 19 
Boring Machines— 
*J. H. Osborne & Co., Union City, Ind..... — 
Bolts and Bolt Machinery— 
Hotchkiss & Upson Co., Cleveland .. 16 
Colwell & Collins, Norway Bolt Co., Cleve- 
ag ee 
Brick and Tile Machines— 
D. J.C. Arnold, New London, O.... 
*Stevenson & Co., Wellsville, O.... 


Homer, Mich.... 15 








Beltings— 
Parkin & Bosworth, Cleveland.............000+ 20 
Belt Holders— 
*w. R. Santley & Co., Wellington, O........ II 
Boilers and Boiler Attachments— 
C. MeNell & Co., ALTOS, O..cccsiccescreccesese 16 
eatin Boiler Co., Youngstown, = 16 


Unique Lubricator Co., Mansfield, O........ 

Columbia Injector Co., Cleveland............-.. 

Penberthy Injector Co., Detroit, Mich 

Detroit Lubricator Co., Detroit, Mich...... 

Wm. B. Pollock & Co., Youngstown, O..... 18 

Alliance Steam Boiler Works, Alliance, O 16 

H. T. Sackett & Co., Fond du Lac, Wis..... II 
Bolt Cutters— 

H. B. Brown & Co., East Hampton, Ct...... 17 
Burglar Alarms— 

Cuyahoga Manufacturing Co., Cleveland.. 11 
Car Axies— 

B. Barrett’s Sons & Co., Wooster, O.......... 14 
Coal and Coke— 

i & ee Coal Co., Capes. 

PRWG......000 soccccces cecccrssevcccccsvescoessoves 12 

Coal Sieves— 

Lock Haven Sifter Co., Lock Haven, Pa... 14 


Cranes and Derricks— 
— sag ler Manufacturing Co., Cleveland..... 15 
m. Tod & Co., Youngstown, Oo I 
alr Ta & Machine Co., Har- 
MAT, O.......ccreccecccccerecscsscecsceccorsesssscgesesscess 
Car Wheels— 
Bowler & Co., Cleveland.......... cesses wo nececcese IS 


Chemical Laboratory— 

J. F. Elsom, New Albany, Ind......sss0seeseeees 12 
Clothes Bars— 

Hulet, Holmes & Co., Berea, O......s0.ceeeeee 14 
Damper Regulators— 

*Curtis Regulator Co., Boston, Mass......... — 
Die Makers. 

Avery Stamping Co., Cleveland................ 13 
Door Hangers— 

Taylor and Boggis Fdy. Co., Cleveland..... 20 
Drilling Machines— 

Universal Radial Drill Co., Cincinnati, O.. 15 

*B. A. Schumacher, Cincinnati, O............. 

Huntington & Lunt, Cleveland... oe 


*Lodge, Davis & Co., Cincinnati, O... 
W. F. & John Barnes’ Co., Rockford, Ills. 18 


Drop Presses— 














Williams, White & Co., Moline, Ill............ II 
Engineers and Contractors— 
E. H. Jones & Co., I x ckinkcecsssbencseoin 18 
as. P. Witherow, Pittsburgh, Pa ace 10 
cClure & Schuler, Pittsburgh, Bi wadcnaceasa 15 
Elevators— 
L. S. Graves & Co., Rochester, N. Y.......... II 
Houghton Foundry & Machine Co., 
MRGEMNE OD; sensu sncceecesscavennoseess asensncvecsecseseoses II 
Explosives— 
Hercules Powder Co., Cleveland..............0+5 19 
Electric Lighting Apparatus— 
Brush Electric Co., Cleveland..............cce00 10 
Elevator Buckets. 
Avery Stamping Co., Cleveland................. 13 
Emery Wheel Dressers— 
W. W. Brisben, Cleveland.................s.ccccee 18 


Emery Wheel Machinery— 


J. Wendell Cole, M. E., Columbus, O., or 
INIIINIRS EEE cc 505s (a tnadi senaahvupokansesedoenaknaneess 20 
W. F. & John Barnes’ Co., Rockford, I11... 18 


Engravers and Electrotypers— 


Eclipse Electrotype & Engraving Co., 

Cleveland 
Murray & Heiss, Cleveland.......sceeeeeeseees 17 
Union Electrotype Foundry, Cleveland.... 16 


Engines (Steam) 





Kilby Manufacturing Co., Cleveland.......... 20 
Novelty Iron Works, Canton, O.. .ccccccoees « 10 
Aetna Machine Co., Warren, eee 18 
Wm. Tod & Co., Youngstown, Oo un Se 
E. H. Jones & Co., Cleveland...............s000 18 
*Columbus Machine Co., Columbus, O...... 19 
*Chandler & Taylor Co., Indianapolis, Ind. — 
Buckeye Engine Co., Salem, Qarecscors cooccesee 19 
The Westinghouse ’Machine Co., Pitts- 
RUIN WR sentccrascngeevnapacnecbonecoresnenscoasetseaces 


Geo. Worthington Co., Cleveland 
Cleveland & ardwick, Oo aa 
Jas. Leffel & Co., Springfield, | EE 
Engines (Gas)— 
Schleicher, Schumm & Co., Philadelphia, 
= Mien MONTE TES... ccs onncacnnsduansdisaigueces 18 
Van Duzen Gas Engine Co., Cincinnati, 
oO 





Engineers’ Specialties— 
Crescent Manufacturing Co., Cleveland... 16 


*Curtis Regulator Co., Boston, Mass......... 19 
Ejectors— 

James Jenks, Detroit, Mich............cccccccsees 16 
Files, Makers of— 

Reynolds Bros., Columbus, O............. 20+ 20 


og Be in I, CG seine ccccencnseoccosees 15 





Flue Cleaners— 
Crescent Manufacturing Co., Cleveland..... 16 
Forges— 
Buffalo Forge Co., Buffalo, N. 
Cleveland City Forge & Iron Co., Cleveland 4 
Foundries— 
Bowler & Co., Cleveland..............0..00+: 3& a 
Taylor & Boggis Foundr tat ta Gieveiand.. 
Curry & Co., Meadville, 
Feed Water Heaters— 


Stilwell & Bierce Manufacturing Co., 
Dayton, O 


Armstrong Bros., Springfield, O 

K. H. Jones & Co., Cleve 
For Sale— 

Foundries, Furnaces, Machinery, etc........ 16 
Foundry Cupolas— 

Victor Colliau, Detroit, Mich...............00 pon 8 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Mass......... ~ 
Feed Grinders— 

*Enterprise Mfg. Co., Columbiana, O........ a 
Galvanizers. 

Avery Stamping Co., Cleveland................. 13 
Hard ware— 


W. Bingham Hardware Co., Cleveland..16 & ‘ 
Eberhard Manufacturing Co., Cleveland... 





Geo. Worthington Co., Cleveland... pect ancuakees 18 

Bronson Supply Co., Cleveland......00...... 20 
Heating Furnaces— 

Beecher Furnace Co., Cleveland..............5.. II 


Hydraulic Jacks— 
Philip S. Justice & Co., Philadelphia, Pa.. 11 


Iron and Steel Rooting— 


Sykes Iron Roofing Co., Niles, O 
Cae Iron Roofing Co., ‘Cambridge, 


Garry Iron Roofing Co., Cleveland 
Standard Iron Co., Brid, ge PES 
Kanneberg Roofing Co., Caske. O.. 7 
W. J. Burton & Co., Detroit, Mich 15 
Thompson Manufacturing Co. ,Cleveland, 4 
W. G. Hyndman & Co., Cincinnati, 2 ea 





Scott & Co., Cincinnati, O......csccsssee, 7 

*Canton Steel Roofing Co., Canton, O....... — 

*Merchant & Co., Chicago, | ERA eS Io 
Iron (Malleable)— 

Sweet & Clark Co., Marion, Ind.................. 12 
Iron Ore, Bar and Pig Iron— 

Dalliba, Corrigan & Co., Cleveland............ 12 

Tuttle, Oglebay & Co., Cleveland............... 12 

J. H. Outhwaite & Co., Cleveland................ » 


Condit, Fuller & Co., Cleveland, O............ 


Pickands, Mather & Co., Cleveland....16 & 13 

Hussey & Pomeroy, Cleveland......... 0... 12 
Iron Planers— 

Smith & Silk, Cincinnati O............... srbkents 13 
Lath Mills— 

Be es ees CONE, Th Bivccaccnarecccrsusteinsecce 17 
Lumber— 

Martin & Barris, Cleveland................sesee 16 
Lathes— 

Muller Machine Co., Cincinnati, O............ 20 

Sebastian, May & Co., Cincinnati, REE. 13 

H. L. Shepard, Cincinnati, O...........cc00000 15 


*Lodge, Davis & Co., Cincinnati, 2... - 
Mantels, Grates, Ete.— 

Conger & Collins Mantel Co., Cleveland... 20 
Milling Machines— 

+Brown & Sharpe Mfg. Co., Providence,R.I. — 
Mining Machinery— 

Webster, gue & Lane Machine Co., 

Akron, O 

Machinery—(General) 


*Columbus Machine Co., Columbus, O...... 
Morgan Machine Co., Cleveland............... 17 


Machinery (Foot Power) 
W. F. & John Barnes’ Co., Rockford, Ill... 18 
Machine Shops— 


Webster, Camp, & Lane Machine Co., 
NS NS SI I ROE BE RIS RETO. TR 16 

Novelty Iron Works, Canton, O................. 16 
Machinists’ Tools and Supplies— 

Parkin & Bosworth, Cleveland............ 20 & 20 

E. E. Garvin & Co., New YOork............ce000 15 
Office Furniture — 

Burgess Bros, Cleveland........0..sssssssssssses 17 

Cleveland Desk Co., Cleveland.................. 17 
Patents— 

Osborne & Co., Cleveland...........ccccccessecssees 16 

E. H. Bates, Washington, D. C.................. 16 

J. B. Cralle & Co., Washington, D.C......... 16 


Plumbers and Steam Fitters— 

Parker & Meikle, Cleveland...............cssss0s 10 
Power Hammers— 

Philip S. Justice & Co., Philadelphia, Pa., 11 
Pumps (Steam)— 


E. H. Jones & Co., Cleveland.............csccssse 18 

Laidlaw & Dunn Co., Cincinnati, O.......... 18 

Hamar Foundry & Machine Co., ‘Hamar, 

© wecvccocccccccccccescccccocsccsssccscoscessecovosececesessoccs 18 

Paint— 

Iron Clad Paint Co., Cleveland.............0000 15 
Pipe Coverings— 

John A. McConnell & Co., Pittsburgh........ 15 

A. Wyckoff & Son,, Elinira, | See 15 
Post Hole Augers— 

*J. H. Osborne & Co., Union City, Ind...... — 
Printing Inks— 

Ault & Wiborg, Cincinnati, O.................. 17 
Punching and Shearing Machine— 


*Bertch & Co., Cambridge City, Ind.......... 10 
Williams, White & Co., Moline, Ill aan 
Cleveland Hardware Co., Cleveland 


Railway Supplies— 





BAS Be Co. , CLP O 2G 0 ccceccccscccevesccsscnssess I 
Cleveland City Forge & Iron Co., Cleve- 
SUE 2 Se ee I ee ee 20 
Railroads— 
Theme Tables, BtC...000scccsceccceccsccesconsssccoczcsoes 17 


Reducing Valves— 
*Curtis Regulator Co., Boston, Mass......... -- 
Sash Balances— 


Caldwell Manuf’g Co., Rochester, N. Y..... 10 











Steel Rails, Blooms and Billets— 
Cleveland Rolling Mill Co., Cleveland....... 12 
Steam Heating Apparatus— 


yer Regulator Co., Boston, Mass......... _ 
. A. Griffing Iron Co., Jersey’ City, WJ... %1 


ison Boiler Inspectors— 
Hartford Steam Boiler Inspection & In- 
surance Co., Hartford, Comm.........ssssere 14 
Type Founders— 
Franklin Type Foundry, Cincinnati, O... 17 
Steel Stamps and Stencils— 


J. H. Fleharty & Co., Cleveland...............0+ 16 
Saws— 

Detroit Saw Works, Detroit, Mich............ 10 

Northwestern Saw Works, Toledo, O....... 16 

Peter Gerlach & Co., Cleveland................. II 
Shapers— 


*Lodge, Davis & Co., Cincinnati, O........... 
Sheet Iron— 

Cleveland Rolling Mill Co., Cleveland....... 12 
Sheet Steel— 


Standard Iron Co., Bridgeport, O...........00 19 
Split Pulleys— 
Geo. Worthington Co., Cleveland ............ 18 


Steel Castings— 
oe Steel Casting Co., Philadelphia, 
hevevencesessdoestnappessaadnepebnes Cesena nenesesoonssoce eteeos ES 
en Fitters’ Supplies— 
A. A. Griffing Iron Co., Jersey City, N. J... 11 
Stampers of Sheet Metal— 


CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


HE HOTCHKISS & UPSON CO., Manuf’rs. 
é Machine, Plow and Elevator Bolts, Coach 
Trews. 














Carriage Bolts. 


= COLWELL & COLLINS NORWAY 
OLT CO., manufacturers of Philadelphia 
Guchene and Tire Bolts. 


Coal, Iron and Ore. 


[ICKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 

















Foundries. 
OWLER & CO., Car Wheels, Patent Chilled 
Frogs, and all kinds ofcasting. 9 Winter. 


AYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65to73 Central Way. 














Hardware and Iron. 


Ww; BINGHAM HARDWARE CO., THE, 
Hardware, Iron, Nails and Metals, 148 
and 150 Water St. 


Uf} aaneed ROLLING MILL CO., manu- 








facturers of Steel and Iron Wire and Steel 
Tire. 
HE EBERHARD MPF’GCO., manfrs. of Car- 
riage, Wagon and Saddlery Hardware. 











Hardwood Lumber. 





Avery Stamping Co., Cleveland... 13 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland................. 13 
Torches— 


Schneider and Trenkamp Co., Cleveland. 11 
Trucks and Wheelbarrows— 


Lansing Wheelbarrow Co., Lansing, 
MEE lin shnvidignguubtvackatshiihenchaiebuniscetenaexoucss 13 
Twist Drills— 
Cleveland Twist Drill Co., Cleveland......... 20 
*Standard Tool Co., Cleveland................ 20 
Turnbuckles— 
Caveat City Forge & Iron Co., Cleve- 
EP RONE TESS EER SS Pee OONES SOG eh ee 20 
Water Columns— 
Reliance Gauge Co., Cleveland.................. 20 
Window Blinds— 
Hartman & Durstine, Wooster, O............. 14 
Wire Goods— 
FP. Powell & Co., Toledo, O...<..cccecccsccoocscoese 20 
Wire Machinery— 
John Adt & Son, New Haven, Conn.......... 15 


Wood-Working Machinery— 


D. S. Abbot, Olean, N. Y 
Frank & Co,, Buffalo, N 





Wrenches— 
Campbell Printing Press & Mfg. Co. New 
York 








For Sale. 
te OF DUNN’S HOISTING MACHINES, 
with over 40 feet of chain. Good as new; 
capacity, 600 lbs. Address Dunn, care Iron 
Trade Review, Cleveland, O. 





Planer for Sale. 
NE 28x26x8 ft. BOGETT PLANER in good 
condition. Has not been used ovet six 
months. It is a fine tool and will bear inves- 
tigation. Address DRAWER A, Fostoria, O. 


Bessemer Ore Property. 


Large deposit of magnetic ore. Metallic 
iron, 64 to 68 per cent. Phosphorus, .oo8 to 
.024. Sulphur, traces. Estimates show that 
4oo tons could be mined daily at a profit of 
$1.50 per ton. With comparatively small ex- 
penditure this mine should pay a handsome 
dividend on a million dollars. Owner will 
lease on royalty or suitable parties in or- 
ganizing joint stoc compeny. Apply to 

D. LEDYARD, 
Dealer in Mining Laake Toronto, Canada. 


Engineers’ Specialties, *s»:icstns 
and Automatic Grease Cups will effect a saving 
of 75 per cent. over oil. Investigate their 


merits. CRESCENT MFG. CO., Cleveland. 0. 


For Sale. 














—ONE—- 


Harlow Lubricator. 


Brand new. Cheap. AddreSs, 


LUBRICATOR, 


Care IRON TRADE REVIEW. 


No Patent, No Pay. 
E. H. BATES, Attorney, 


D, ¢. 





WASHINGTON, 


Book on Patents Free. 








ARTIN & BARRISS, dealers in all kinds 
of Hardwood Lumber. 130 Central Way. 


Machinists’ Supplies. 


| roe & BOSWORTH, g and 11 So. Water 
St., dealers in SManuihcturers” Supplies, 
Machinery and Tools. 


Stee! Stamps and Stencils. 


ae aa J. H. & CO., Rubber Stamps, 
Seals, Stencils. 92 Seneca St. 


- BUSINESS DIRECTORY. 


Akron, O. 


ee J. C. CO., Steam Boilers, Heavy 
Sheet Iron Work, &c. Repairing prompt- 
ly executed. 
EBSTER,CAMP & LANE MACHINE Co., 
Founders and Machinists, 12 Main st. 


Alliance, O. 
LLIANCE STEAM BOILER WOKS, Wm. 


Murphy, Prop’r, manufacturer of all 
kinds of Steam Boilers. 


















































Canton, O. 


OVELTY IRON WORKS, Mill Work, 
Shafting, Engines, Imperial job printing 
press, etc. 











Meadville, Pa. 


One 2! & CO., general jobbers in Castings 
of all kinds. 


Toledo, O. 


ORTH WESTERN SAW WORKS. Man- 

ufacturer and dealer in Saws and Planer 

Knives. Moulding Bits of every description 
made to order. No. 8 South St. Clair St. 




















Youngstown, O. 
Ete {+RPRISE BOILER CO., Steam Boilers, 
Stacks, Sheet Iron and Plate Work, Oil 

and Water Tanks. 








S. T. W. Ejector. 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 


The cheapest made. Send for 


j prices. 


JAMES JENKS, 


Detroit, Mich. 





SUCTION 


ATENTS 2": & CO., 
Patent Attorneys, 
29 Euclid Ave., 


Cleveland, O. S. and Foreign 
Patents Lath "Patent Cases 
Litigated. Searches and Opinions 
as to Scope, Validity, Snfringement 
and Title of Pateni Send for 
pamphlet. 


PATENTS! 


WRITE AT ONCE FOR ILLU sr RATED CIR- 
CULAR and INSTRUCTIONS 


ADVICE FREE. 


J. B. CRALLE & Coa., 


WASHINGTON, D C. 














UNION 
E LECTROTYPE 


FOUNDRY 


ELEPHONE 2 
829 SHERIFF ST. 
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H. B. BROWN & C0. 


EAST HAMPTON, CT. 
We allow One Dollar to every purchaser 
sending us this advertisement. 








Burgess Brothers, 


DESKS, CHAIRS, DOCUMENT FILES, 


LETTER FILES, OFFICE 
SPECIALTIES. 


213 Bank St., CLEVELAND, 0. 


TELEPHONE 2329. 





FOR ALL KINDS IRON ano STEEL 


ROOFING 


CEILING, SIDING, IRON DOORS, SHUTTERS 
4aancss SCOTT & CO. CINCINNAT!,OHIC. 








CLEVELAND DESK C0. 


W. MEASURE, Prop. 





—-AND="— 


Office Furniture. 
99 Ontario St. Telephone 2030. 





Detroit & Cleveland Steam Navigation Co. 


Office and Wharf 23 River St. 


ARRIVE. DEPART. 
Detroit Steamer............... t5 00a.m. 10 cop. m., 

For Mackinac and Lake Huron ports take 
Thursday’s steamer. City ticket office 224 
Bank street. tDaily except Sunday. 


“Lath H MILL 





NED 
i ‘Olea NY 


(Please mention this paper, 


ADDRESS 





FT. WAYNE, CINCINNATI & LOUISVILLE 


RAILROAD. 





The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 
Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 


13 ies sHorTER BETWEEN 193 
Fort Wayne and Indianapolis, 
Than any other Route. 

DD mILEs SHORTER AND QUICKER DOD 


BY THREE HOURS, BETWEEN 


Louisville and Fort Wayne. 





ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisviile R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


W. W. WORTHINGTON. S. A. WIKEL. 
Gen’l Supt. Gen’l Ticket Agt. 


FORT WAYNE, IND. 











Hoe eee’ Ss 


204SUPERIOR:ST: 
CLEVELANP® 























PITTSBURGH AND LAKE ERIE 


RAILROAD. 


“Cleveland & rittsburgh Short Line.” 





Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Through Trains Daily 5 


FAST TIME. NO DELAYS. 





‘* For scene picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The ple’s favorite route I ween, {ried, 
The Pa & L. E. sits enthroned as queen.”’ 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 


E. HOLBROOK, A. E. CLARK, 
Gen’! Supt., G.P.& T.A. 


Pittsburgh, Pa. 





-—— THe 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va., and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 


WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 
Best Accommodations. 





Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 

A. T. WIKOFF, W. K. RICHARDS, 
Pres. and Gen. Mgr. G.P.& T.A. 











TRAVELERS’ RECISTER. 


Standard Time. 
Revised March 6th, 1888. 
N. Y., C. & St. L. R. R. Co.—*‘ The Nickel Plate. ”’ 








Eastward. Arrive. Depart. 
Buffalo Passenget..............++ 10 40am 1045am 
Chicago Passenger............... DSO DU. caccrcccicccas 
EDCAL PEBBLE. sccesscccnveses.cerees EIEDU enrcssguincie 

Westward. Arrive. Depart 
Chicago Passenge.........ccceeeeecsseeeeees 6.30 a m 
Fostoria Passenger ... -. 500pm sirom 
Local Freight.........0ssserrseoes Toh ames 


Pp 
Rocky River Accommodation departs 7:40 a. 
m.; 1:40 p. m. 
Euclid Accommodation departs 6:20 a. m. ; 
4-55 P; m. 
All trains daily, except Sunday. 


Cleveland & Pittsburgh. 


Arrive. Depart. 

New York Express............+++ Iz50pm 800am 

New York Express..............+ 635pm tospm 

Alliance & Akron Accom...... gaoam 325pm 

Ravenna Accommodation..... 825am 5o00pm 
Night EXxpress...........:.:00++: ‘s 25 a m*I1 ro pm 

*Daily ; all other trains daity, cenept Sunday. 


Mt. Vernon & Pan Handle Route. 


C., A. & C. Ry. Co. Arrive. Depart. 
Akron, Col. & Cin. “Flyer” 540pm 8 10am 
Akron, Col. & Cin. Night Ex- 

OBB. i ccccrcesscccesee seccacssescceces ooam 8o00pm 
Akron, Col. & Zanesv’e Ex... 105pm 


Akron & Orrville Accom...... g40am 325pm 

The —- m.trainrunsdaily. Elegant Pull- 
man palace sleeping cars attached. All other 
trains daily, except Sunday. 


Erie Rallway. 
Depot, South Water Street and Viaduct. 
Arrive. Depart. 


N. Y. & Pitts. Express....... t538am *%825am 
Fast N. Y. & Pitts. Express*io 55 a m oop m 
Mahoning Accommo 40am 
Pittsburgh Express............ 





Youn gatown oO a 


Mahon’g div. & Pitts Local *11 40am 
Mahoning Val. Accom........ 1430pm 
Pittsburgh Express............ fi 20pm Iliopm 
New York Express............. 8 OO P M1... .sseceeeees 

*Daily. Daily, except Sunday. {Daily ex- 
cept Monday. 


Cleveland & Canton Railroad. 
(Standard Gauge.) 
Depart for— 
Zanesville and Coshocton—6:55 a. m., 3:05 p. m. 
Canton—6:55 a. m., 3:05 Pp. m., 6:20 p. m. 
—< 55 a. m., *8:50 a m., 3:05 p. m., 6:20 p. 
» “8:15 p.m 
Bedford—6. 55 a. ‘m., 
p. m. 
m 


*8:50 a. m., II:I0 a. M., 1:30 
» 3:05 p. m., 5:45 p. m., 6:20 p. m., *8:15 p. 


Newburgh—6:1o0 a. m., 6:55 a. m., *8:50 a. m., 
11:10. M., 1.30 p. M., 3:05 p. M., 4:40 p. m., 
5:45 p. m., 6:20 p. m. , 88:15 .m. 

Canton and intermediate stations (Sundays 
only), 8:00 a. m., 4:20 Dp. m. 


Arrive from— 


Zanesville and Coshocton —10:25 a. m.,6:30 p. m. 

Canton, 10:25 a. m., 2:35 p. m., 6:30 p. m. 

Kent—*7:45 a. m., 10:25 a. m., 2:35 p. m., 6:30 p. 
m., *7:10 p. m. 

Bedford—6:oo a. m., “7:45 a. M., 10:25 &. mM., 1:05 
Pp. M., 2:35 P-M., 4:15 p. M., 6:30 p.m., *7:10 p.m. 

Newburgh—6:0o0 a. m., 7:10 a. m., *7:45 a. m., 
10:25 4. M., 1.05 a. M., 2:35 p. M., 4:15 p. m., 
5:35 Pp. m., "6:30 p. m., *7:10 p.m. 

Canton and intermediate stations (Sundays 
only), 9:50 a. m., 6:10 p. m. 
Trains marked * run daily. 


Valley Railway. 
For AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 


Depart. Arrive. 
Valley Junction Mail......... “40am **620pm 
Marietta Express............... ti11isam t220pm 


Valley Junction Express... “415 pm *10 15.a m 
Cleve. and Canton xpress *yoopm f8ioam 
*Daily. Daily, except uncer. 
Wm. THORNBURGH, . A. CARRAN, 
Gen. — Gen. Pass. Agt. 


Cieveland, Lorain and Wheeling. 


All trains arrive and leave the Union Depot 
as tollows: 
Depart. Arrive. 
Wheeling Express........ - 645am 655pm 
Uhrichsville Express 400pm g20am 
OscaR TOWNSEND Gen. Mang’r. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 











ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 


Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 





Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


Jno. J. ARCHER, 


J. Rosrnson, Receiver, 
Gen’! Pass. Agt 


Columbus, oO. 





yt &([)'BoR’ 


pinta INKS. 


» C/NC/NNAT/. 


AaW INK USED ON THIS PUBLICATION 








THE FAVORITE 
‘—AND— 
PICTURESQUE ROUTE 
—TO— 


New York, Boston 
and the East. 
The shortest and 
quickest Route to Pitts- 
burgh, Washington and 
Baltimore & the South- 
east. 


New Central Depot So. Water St. and Viaduct. 








Depart. 
No. 62, Accommodation..............0s00006 a 605am 
No. 72, New York ExpressS...........s00000 8ioam 
No, 72, Fast Pittsburgh Express........ 8 10am 


No. 64, Fast Pittsburgh Express......... . 300pm 
No. 66, Mantua Accommo.................- 420pm 
No. 68, New York Vestibule Limited. ° § 25pm 
No. 70, Pittsburgh Local Express...... *I1 25am 
No. 74, Jamest’n, Pitts.& Y’ngst’n Ext 420 pm 


Arrive. 
No. 65, Fast New York Express.........*10 05 a m 
No. 61, N. Y. & Pittsburgh Express... 715am 
No. 71, Youngstown Local..............+. *210pm 


No. 67, Pittsburgh Express................. f12 30pm 
No. 63, New York Express..... over 
No. 63, Pittsburgh Express... 
No. 69, Pittsburgh Local Expre 
No. 73, Mantua Accommo 
*Daily. tDaily, except Sunday. 
Baggage checked through to all points East. 
Through tickets and information regarding 
the route can be obtained at office, 141 Superior 
street, and at Depot N. Y., P.& O. Railroad, 
South Water street and Viaduct, Cleveland. 
A. M. TUCKER, Gen. Supt., Cleveland, oO. 


L. P. FARMER, Gen. Pass. Agt., New York 

W. C. RINEARSON, Ass’t G. P. A. Cleveland, O. 

M. L,. Fouts, City Pass. and Ticket Agt., 141 
Superior st.. Weddell House, Cleveland, O. 











FRANKLIN 


6 ti Gi od 


And ELECTROTYPE FOUNDRY, 
168 VINE STREET, CINCINNATI, OHIO. 


The type on which this paper is printed ig 
from the above foundry.—ED. REVIEW. 





Lehigh Valley Route 


Two through trains with Pullman cars at 
tached are now run via this beautiful scenic 
route, between Suspension Bridge, Buffalo, 
New York and a leaving Suspen- 
sion Bridge 8:25 A. M. and 4:20 P. M., Buffalo 9:30 
A. M. and 5.30 P. M., connecting with all trains 
from the West. 

Passengers between the East and West pass- 
ing over the famed 


LEHICH VALLEY ROAD 


will experience the pleasure of a trip through 
the most magnificent and picturesque scenery 
in the world, proseeting an ever-varying pano- 
rama of delig tful surprises. 

Double track, steel rails, magnificent road bed 
and unrivaled equipment, all combine to 
make the 


LEHICH VALLEY 


the favorite and most desirable route between 
the East and the West. 

Anthracite coal is used entirely, guarantee- 
ing the passengers perfect freedom from the 
dense volumes of smoke that so greatly annoy 
passengers on lines using Bituminous Coal. 


E. B. BYINGTON, 
Gen’! Pass. Agt., South Bethiehem, Pa. 


Wheeling & Lake Erie Railway. 


THE NEW THROUCH LINE 


BETWEEN 
TOLEDO 
—AND— 

Bowerston, Pittsburgh, marietta. 
THROUGH COACHES 
BETWEEN 
Toledo & Marietta 
Through Sleepers Between 


PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 








Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


amis tine will be completed to Wheeling rv 
July, 1889. 
M. D. WOODFORD, 


Jas. M. HALL, 
Gen’! Manager. 


Gen’! Pass. Agent. 


THE MORGAN MACHINE C0. 


MANUFACTURERS OF 





Universal Milling Machines, Special Tools 


and Gauges, Milling Cutters, Popular 
Beve: Protractor, Gear Cut- 
ting, General Jobbing. 


41 West Superior St. (Viaduct.) | CLEVELAND, 0 




























cca aniieaticseeeeed ee a NEN 


































SLL A A EEL TEE EEN A i Naat ee = 


LLL AL ELAM AR ALGER AEDT A CLUE Ni ie ct aapastiat 
: Aether A Nas a om 
, ~— melanie itaiaiereaneaninataiaemniiennaeeeiaemmaneemetien tan 





Tue IRon TRADE Review. 














CONDENSING OR 
16 Sizes, 5 to 500 HP. Mot yot equaled by any form of Engine for Feo Ran, 


HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. % {3 i°s 











Hathaway Wi ae, 
CHICAGO, 1 Street, & Co. 
PHILADELPHIA, 608 ‘Chestnut St., M. R. Mucklé, Jr. & Co. 
KANSAS CITY, 312'Uni Washington Ave./ Fairbanks 
ion Avenue, 
to 250 H. P. : DENVER, 1830 Seventeenth Street, t & Co, 
3,000 in use in all parts of the Civilized World. SINC RUFF, 1 Maesncrmtiiness << 3 Se 
7 SALT LAKE city” 259 Main J ook 
JUNIOR, 6 Sizes in Stock, 5 to 50 H. P. B NT.’ © Granitest. | Uiah & Mon 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 
Well Built. Economical. Reliable, 


All the above built strict! 
He gbovy built ng rictly to ly fo Gange with Interchangeable Parts en 








OTTe MO ite St. Machinery Co. 
SAN FRANCISCO, 21 and 23 Fremont St., Parke & 


skate (eWeslinghouseMachineCo So BS es mets s man 
PITTSBURGH, PA.U.S.A. 


DALLAS, 


Imp. & Mch Co. 
CHATTANOOGA, TENN. €. E james & Co® 





NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
25 to 1,000 H. P. 


These engines are the combined result of 
long experience with automatic cut-off regu- 
lation,and most careful revision ofall details. 
They are designed and constructed for heavy 
and continuous duty at medium or high rota- 
tive speeds. Highest attainable Economyin 
Steam Consumption and superior regulation 
guaranteed. Self-contained automatic Cut- 
off Engines 12 to 100 H. P. for driving Dyna- 
mo Machines a specialty. Illustrated Circu- 
lars, with various data as to practical Steam 


In Use, Over 2,500. 





——— SSS 
Engine Construction and performance, free by mail. Address 
BUCKEYE ENCINE CoO., pte th ” 
SALES AGEN . W.L. ROBINSON” Telephone Building, 18 Courtlandt Street, 
' N. W. ROBINSON, 154 Washington Street, Chicago, II1.; ROBINSON 
& CARY, St. Paul, Minn. 
KENSINCTON ENCINE WORKS, Limited, Philadelphia, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania. 
Delaware Marvland and Virginia. 


WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON eres 
The Hamilton Blast Furnace Engine. 








Hydraulic Cranes and Accumulators. 
@@” Heavy special machinery generally. Send for illustrated catalogue. 





HEADQUARTERS 


eR 


WOOD SPLIT PULLEYS. 


A large stock of the 


Wilburn, 
Best in the Market. 


Engines and Boilers, Shafting and Hangers, 
Mill Supplies, Etc. Estimates given 
on Electric Light Plants. 


THE GEO. WORTHINGTON CO., 


59 and 61 St. Clair Street, 
CLEVELAND, O. 





a 
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VGINE WORKS 


BOILERS, 
RIE ~-PENN” 








eA, Ny ia co INE 


EA ean a 

150 to 2000 H-P. lemme 
FOR ROLLING MILLS AND ALL OTHER » 
WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED 


CONTRACTS MADE FOR COMPLETE Sam 
—- STEAM PLANTS. — =, 
ENGINES ALWAYS IN STOCK, 















“Matton iter R° OILER: WORKS: os 


cS San gusses, Riast Fugwaces | 
pIPrsT Ape eho MeouweMiLt Wie 


[Lee RS XO YOUNGS TOWN, O. 








a %.. 
i - SEND FOR: 
CIRCULAR. 


"PUMPS,orEVERY ) G CINGIN Natl, 








Otto Gas Engine Works, 
SCHLEICHER, SCHUMM & CO. { Eatindstgnte. 


» (| Chicago. 
Horizontal OTTO Gas Engines. 
Vertical OTTO Gas Engines. 
Twin Cylinder OTTO Gas Engines. 
Combined OTTO Gas Engine Pum 
Combined O “TO Gas Engine Dynamos. 


SIZES: 1, 2, 4, 7, 10, 16, 26 AND 60 HORSE-POWER. 











Harmar Foundry & Machine Se. 
2 STEAM PUMPS. 


General Machine and 
Foundry Work. 


Hoisting Engines. 
Derrick Feet. 





Derrick Powers. 








Works, HARMAR, O. 


Barnes’ -atent E'oot Fower Machinery. 


Complete outfit for Actual Workshop Business. Lathes for Wood or 
Metal. Circular Saws, Scroll Saws, Furmers, Mortisers, 
Tenoners, Etc., Etc. 

Our Patent Velocipede Foot-Power is without question the best yet 
applied to Lathes. Read a few expressions from those using them: 
“1 do not see how your lathescan be produced at so low cost.’ ‘The 
velocipede foot-power is simply elegant.” “Can turn “ whole day, 
and feclas little tired as though only walking around.” “In regard 
to the velocipede foot-power, I consider the lathe without an equal ” 
“I gat at the lathe for 11 hours, cutting off and threading 144 steam 
pipes. Those whosawit declared itequaltol5 hour jobin machine 
shop.” “Using the veloci pede foot. power, the operator can holdasteady 
hand for doing the work.” ‘‘For doing actual business, the lightest or 
the heaviest, give me the velocipede foot- “power.” “* The 434 Lathe is 
equal to any costing twice the money.” ‘‘What astonishes me is, how 

ou can make machines to pay you for 80sma/l sum of money.” “The 

o. 6 Lathe is the most perfact tool I ever saw for tae money.” “I can 
do double the amountof work on the velocipede, that I can on any 
other style vf fuot-power lathe.” ‘There is no tax on strength, the 
~ - body is at rest, steady, the hands and attention free for the job.” 

“The velocipede.—It is the best fuot-power of any for lathes,’ 
If desired, these mac ies 8 will be sold ON TRIAL. The purchaser can have ample time to test 


them in his own shop and on the work he wishes them todo. Descriptive Catalogue and Price-List 
Free. Ww.F. & 


JOHN BARNES CO., No. 827 Ruby St., Rockford, Hl. 





E.H. JONES &CO., 
ENGINEERS »»> CONTRACTORS, 







VAN DUZEN 


CAS ENCINE 


NO BOILER. NOCOAL. 
NO ENGINEER. 

No Extra WATER RENT 

or INSURANCHE. 

m...) INSTANTLY STARTED. 


223 and 225 River St., CLEVELAND, 0. 


ATLAS PLAIN S SLIDE VALVE 
AUTOMATiC ENGINES, BOILERS, ETC. 





W. W. BRISBEN’S Patent Emery Wheel 
Presser, Malle mand Handle, White 
Hard Cut- 
ters, Brass 
Beari n gs. 
Warranted 
Price $3.00, CLEVELAND, OHIO,"U. S, A. 










DURABLE, RELIABLE, 
SAFE and ECONOMICAL. 
Send for description and prices. 


Van Duzen Gas Engine CO., 


34. E. 2nd St., CINCINNATI, O, 
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coRRUGATICpimPED (SIDING: vc etc W.G,HYNDMAN & CO2SMG! 
COLUMBUS MACHINE CO., COLUMBUS, OHIO, 


——— MANUFACTURERS OF 


Blast Furnace, Stationary, Portable and Hoist Steam Engines, 


Boilers of all descriptions ; Rolling Mills ; Drop Presses; Shears for Rail, Bar and Plate Rolling Mills; 
Punches and Shears—Single and Combined; Boiler and Sheet Iron Rolls—Hand or Power; 
Boiler Makers’ Shears and Punches; Shafting; Couplings; Hangers and Pulleys. 


Blowing Engines, and Blast Furnace Work in all Its Branches a Specialty. 
ALSO HEAVY CASTINGS AND MACHINERY WORK. 
8SBlast Furnace Engines on Hand. 


THOMPSON MANUFACTURING (0, Soft Steel Plates and “Sheets, 


Cleveland, Ohio. 


MANUFACTURERS OF 


Galvanized Iron. Patented Leveled Sheet. 
CORRU GATED [RON. THE STANDARD IRON COMPANY, 


Seven Sizes of Corrugations. BRIDGEPORT, OHIO. 
ANY CAUCE FROM {6 TO 28 INCLUSIVE. 




















CORRUGATED ROOFING 








SYKES IRON ROOFING CO., NILES, O. 

























, i; 3 
SYKES’ All my Iron is + ay = = - 
Re-Rolled and ‘ A . 
IMPROVED Kox Annealed, 4 “ es 
Best Roofin the well Painted on pias GARRY TRON ROOFING COMPANY, 
Suitable for. all Best vor Pat i % Fg The Largest Manufacturers of Iron Roofing in the World, 
a ure Lin- 9 
Buildings, aed oO : 8 Meena MaOnAESNIN OF 2 KINDS OF 
Easy Put On. : ron Révfing, Crimped and Corrugated Siding, tron Tile 





or Shingle, Fire-Proof Doors and Shutters, 
tron Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 
No. 152 MERWIN ST., CLEVELAND, OHIO, 
&@ Send for circulsrs and price jist To A 




















‘The Kanneberg Roofing Co., Canton, O., 
(The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF 


THE KANNEBERG PATENT ees: counuesres IRON 
RARER Zo ie eyy : (Four Sizes of Corrugations.) 


LATEST IMPROVED wy ORD sg) 


‘offt! Cae Crimped Edge Iron Roofing and 
FOLDED LOCK SEAM iii “nin Siding, Beaded Iron Siding and 









‘ 4 ? Ft 
Strictly Genuine Steel Roofing RY), NESS eeeeeeRR EIN Paper eady-Mixed Paints. Hie 
WRITE FOR CATALOGUE, PRICE ; LIST AND SAMPLF& 





CAMBRIDCE ROOFING CO., Cambridge, O., 


Stamp before a blast. | blast. | Fragments after a blast. iE LEE EE ADENOMA ELE Manufacturers of 


Fares Plain, Rolled, Crimped 

\ o Edge, Corrugated and Bead- 

F staoueest and SAFEST SAFEST EXPLOSIVE CROWLS PATENT STANDING oe Rocdag, Siding and Ceil- 
ng. 

Hnown to the Arts. Vi SEM OR OR MED Re PURE STEEL A SPECIALTY. 


(= POWDER,FUSE,CAPS,| OE ae 
Electric Mining Goods, 





le 
4 fs 
\ (| 














ca zr uo ALL TOO LAS Upright and Horizontal Station- 
THROU ns, — eS ee ae eat cae STEAM EN G I N ES, ary, ortable and Semi-Portable. 
ANNIHILATOR. HERCULES POWDER COMPANY, 3 to 26 Horse-Power. Illustrated pamphlet free. Address 
40 Prospect Street, Cleveland, Onis. 
J. WW. WILLARD, Mauager.. JAMES LEFFEL & co., 


300 Lagonda Avenue, - SPRINGFIELD, O 














EATING FURNACES, HAND BLOWERS 
mane BLACKSMITH DRILLS. 
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THE KIDDEP_ sue oom HANGER, 


PAT APRIL 30.78. ReISSUEO JULY 8, 79 
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SECTION 
OF , 
TRACK 








"NO IRON RAIL. 


Cannot Le thrown o* the track 


Can be put up in less time, runs with less noise 
and as easily as any other Hanger made. 





Ask your jobber for them, and if he cannot sup- 
ply you, address 


The Taylor & Boggis Fdy. Co., 


CLEVELAND, OHIO. 








STILWELL’S PATENT LIVE STEAM-FEED WATER PURIFIER. 


(HORIZONTAT STYLE.) 


SS ee 


ow 





ea we 
Removes all Impurities. Entirely Prevents Scale in Steam Boilers. 
CATALOGUE ON APPLICATION. 


STILWELL & BIERCE MANUFACTURINC CO. 


DAYTON, OHIO. 





OLD 
1874. 
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sn ror root. Cop, Lake & Kirtland Sts,, Cleveland, 0, wat rx oscoons 


RELIABLE 


CLEVELAND TWIST DRILL CO., ‘see. 


the 


RELIANCE SAFETY 
Water Columns. 

It pays to keep posted. Many 

of the largest corporations 

have found it profitable to 
discard the old appliances,and adopt 9 
these safe-guards. There is always 
economy in safety. Send for illus- 
trated price-list. RELIANCE GAUGE CO., 

827 Sheriff St., Cleveland, O. 


ae Investigate 
fe the merits ot @ 
















CLEVELAND, 0., U. S. A. 


Exclusive Manufacturers 


Nos. 7, 8, 9, 10 and 12. 


Will not ab- 
sorb Grease; 
a ees) Will not im- 

b gw the Flavor 
of previously Cooked Food; Easily 
= kept clean. 


BETTER THAN ENAMEL, 
Because They Will Not Scale. 





C. H. PRITCHARD. 


Cc. H. COLLINGS. 


CONGER & COLLINGS MANTELCO. 


Wood Mantels, Tiles and Grates, 


CAS FIXTURES AND ELECTROLIERS, 
WROUCHT IRON SPECIALTIES. 


217 to 223 Euclid Avenue, CLEVELAND, O. 


NEW AND IMPROVED 


{7-Inch Engine Lathes. 


Any length of bed. Workmanship strictly 
first-class. 


The Muller Machine Tool Co., 


8TH AND EVANS STS.. CINCINNATI. O. 


SHULTZ RAW HIDE BELTING. 


Furnished Single, Double and Light-Double Pegged, Sewed, Rivetted or Cemented only. Guaran- 
teed superior to the best grades of oak-tanned. Stretches less and will transmit more power. 


Parki n & Boswo rt 9 AND 11 SOUTH WATER ST., 


The Kilby Manufacturing Co, 


CLEVELAND, 0. 


Recent extensive additions to 
our Shops and Machinery makes 
our Plant one of the largest and 
best equipped in the country. 

We are now prepared and have 
facilities for doing Foundry and 


















Machinist work of every descrip- 
= tion. Shall be glad to furnish 
estimates on application for En- 


y gines. Boilers and other heavy 
machinery. 





The STANDARD TOOL Co., 


CLEVELAND, OHIO, 
Manufacturers of 

INCREASE TWIST DRILLS, &c., 

TAPER SHANK DRILLS , 

Straight Shank Drilis, 

Machine Bit Drills, 
Screw Driver Bits, 

Bit Stock, 














Sockets, 

Hand and 

Shell Ream ers, 

Standard Cauges, 

Milling Cutters and Special 

Tools, Morse Taper Reamers. 
— Standard Patent —— 


Twist Drill Grinding Machine. 
New York Office, 33 Chambers Street. 








PRESSED WROUCHT IRON OPEN TURN BUCKLES. 
A < ciao GEST 


AND 
CHEAPEST. 
The list retail price of this Buckle is less than one-half the wholesale 


price of inferior good?s when we commenced to manufacture, and — : 
dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 


CLEVELAND CITY FORGE & IRON CC.. CLEVELAND. OHni0o. 












*@ USE THE BEST. S= 


The PENBERTHY IMPROVED AUTOMATIC 


INJECTOR. 


A Thoroughly Reliable and Simple Boiler Feeder for Station- 
ary, Marine and Portable Boilers. f- \\ 
POINTS TO BE CONSIDERED. 4 <<) e 

They have only two VALVEs to operate, only one after } df 
water valve is edjusted. They require no watching, as they | ii 
RESTART AUTOMATICALLY if feed is broken. They lift 18 to 
20 feet, and hot pes don’t affect them. They work from 
25 to 135 and 160 Ibs. pressure on water at natural tempera- 
ture. The working parts are interchangeable and can be 
taken from Injector without any tools or breaking con- 
nections. 

Send for circular, price list and discount. 


PENBERTHY INJECTORCO. 


DETROIT, MICH. 


REYNOLDS BROS., | The Hart or Detroit 


Hand Cut Files Repeat 


AND RASPS. a pagal 
Ty wre enlied J. WENDELL COLE, M.E., 
Shi e solicit the commercial 


trade only. Box 152, CHICAGO. ILL., 


133 & 135 N. Water St., or Box 84 CoLUMBUE, O. 


COLUMBUS, OHIO. 


iy 
OVERFLOW 














TOLEDO WIRE WORKS. 
Old Files Recut and F. Powell & Co., 


Warranted Superior to panes vetagpin gommnny need 


any Machine Cut and COAL SCREENS, 


Lead T empered in the Wire Bank Railings, Plant Stands, Fire- 
market. Send for price Proof Lathing, &c. 


list. SUMMIT STREET, TOLEDO, OHIO, 
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